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“DC” means Douglas... builder of the famous DC-3 and DC-4... 





the ultra-modern DC-6 and DC-6B... the new DC-7. 


Next time, go by air! Ask for reservations on a dependable Douglas. 


Entrance to anywhere 
Ln only 40 flying hours you can be half a world away 


ars TRAVEL FAST in the Douglas DC-6 and DC-6B. 
And on short trips or long, you ride in comfort high 
above the weather. These big, luxurious airliners are in- 
sulated against sound and vibration... air-conditioned 
...pressurized...all for your relaxation. You arrive 
refreshed, and you save so much time by DC-6 or DC-6B! 


‘‘ Queen of the Fleet ” on these leading airlines of the 
world is the modern Douglas DC-6 or DC-6B or the new DC-7 : 


AA Argentine - *AIGLE AZUR French - ALITALIA /ta/ian 
AMERICAN U.S. - ANA Australian - BCPA Australian New Zealand 
BRANIFF U.S. - *CGTAAA French - CMA Mexican - CONTINENTAL U.S. 
CPAL Canadian - DELTA-C&S U.S. - *EASTERN U.S. 
FLYING TIGER U.S. - JAL Japanese - KLM WNether/ands - LAI /talian 
*LAN Chilean - NATIONAL U.S. - *NORTH AMERICAN U.S. 
NORTHWEST U.S. - PAL Philippine - PANAGRA U.S. 

PAN AMERICAN U.S. - SABENA Belgian - SAS Danish Norwegian Swedish 
SLICK U.S. - SWISSAIR Swiss - TAI French - *UAT French 
UNITED U.S. - WESTERN U.S. *soon 





Unmatched dependability, rain or shine! Douglas air 
transports fly more than two million miles every day ! An 
extra margin of power enables the DC-6 to fly around 
weather disturbances and to maintain altitude with only 
two of its four engines. Reversible propellers land you 
against a cushion of air, make short or wet runways no 
problem. 


Twice as many people fp 0) f / A ; AS: all other airplanes combined 
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In aviation, the miracles of yesterday are routine today. Pioneer Ribbon Parachutes used for air 
brakes on jet planes as well as many other applications; the New P7-B* Guide Surface Personnel 
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EXECUTION OF THE UNITED STATES-SPAIN DEFENCE AGREEMENT 


Interavia's Madrid correspondent reports that the U.S. Embassy staff in Madrid has been enlarged by 

the addition of a number of executive agencies for the defence and economic agreement signed by the 
United States and Spain on September 26th 1953. The U.S. Defense Mission, divided into five sections, 
is under the control of General August W. Kissner, U.S. Air Force, who is responsible for all defence 
questions arising out of the agreement. An advisory committee on equipment deliveries (Army, Navy, 
Air Force) and an economic mission have also been attached to the Embassy. 


T.W.A. PRESIDENT JOINS N.A.C.A. 


Ralph S. Damon, President of Trans World Airlines, has been appointed by President Eisenhower to the 

National Advisory Committee for Aeronautics for five years. He is to work primarily for N.A.C.A.'s 
special commission dealing with long-term policy and programmes for high-performance guided missile 
development. 


GERMAN AIR ESTIMATES FOR 1954 


The sum of 60,000, 000 Marks has been earmarked in the German estimates for 1954-55 for the encourage- 
ment of aviation. This includes a Government contribution of 15,000,000 Marks to the capital of 
Luftag and 16, 800,000 Marks as subsidy for the company's operations. 


ROYAL DUTCH NAVY GETS NEPTUNES 


A first group of Lockheed P2V-5 Neptune anti-submarine aircraft for the Royal Dutch Navy was flown 
from Alameda U.S. Navy base, Calif., to Holland in mid-December. Before setting out on the Atlantic 
flight, the Dutch pilots took part in a tactical exercise off the Atlantic coast. Holland is the fifth 
N.A.T.O. country to put Neptunes in service (Australia, France, Great Britain, Holland, United States). 


PRETORIA JET BASE 


Waterkloof base, near Pretoria, the largest and most modern all-weather jet fighter base in South Africa, 
is to be opened early in 1954, Interavia's Johannesburg correspondent reports. The main runway is 
almost as long as that at Jan Smuts International Airport (10, 500 ft). 


CHANCE VOUGHT BECOMES INDEPENDENT CONCERN 


United Aircraft Corp. has announced plans to establish Chance Vought Aircraft Division, Dallas, Texas, 
one of its four operating divisions, as a separate corporation to be known as Chance Vought Aircraft Inc. 
In a statement to stockholders H. Mansfield Horner, United Aircraft's President, and Frederick B. Rentsch- 
ler, Chairman, announced that the new company will have het assets of $17,000, 000 (11% of United's 
total assets). 

Reason for the separation of Chance Vought from the parent company is the belief that it 
can do better competitively on its own. Pratt & Whitney Division, engine manufacturers, and Hamilton 
Standard Division, propeller manufacturers, do business with the whole aircraft industry, which in turn 
competes with Chance Vought, the airframe manufacturers. Chance Vought is also to be enabled to 
expand its activities. Hitherto United have prevented the Division from working for the U.S. Air Force 
or civil aviation, so that Chance Vought has been limited to Navy work. 


FAIRCHILD ACQUIRES SPEED CONTROL CORP. AND FOUNDS DUTCH BRANCH 


Fairchild Engine & Airplane Corp.'s Board of Directors has agreed to plans to buy “substantially all of 
the assets" of Speed Control Corp., Wickeliffe, Ohio. According to Richard S. Boutelle, Fairchild's 
President, the Ohio firm will continue to operate at its present location as a separate division of Fair- 
child. - So as to maintain contact with the U.S. Air Force in Europe and to arrange maintenance and 
overhaul contracts for the Fairchild C-119 Packet with European firms, Fairchild has formed a branch 

in Holland, known as Fairchild Aviation Holland N.V., with office in Amsterdam. The new firm will 
also supervise production of Fairchild spare parts in Europe and act as liaison agency with Fokker, with 


























































* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 
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* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 


be reproduced without written permission. 














whom Fairchild has renewed its licencing agreements covering production and sales rights for all Fokker pro- 
ducts in the United States. 


COLLIER TROPHY FOR 1953 


Leonard S. Hobbs, United Aircraft Corp.'s Vice-President in charge of Engineering, has been awarded the 
1953 Collier Trophy in recognition of his work on the development of the Pratt & Whitney J-57 turbojet. The 
Collier Trophy is awarded annually for "the year's most significant contribution to aviation." 


INDOCHINA AIRLIFT 


Final agreements for the operation of the airlift between France and Indochina were signed on December oth, 
between the Ministry for Associated States, the Secretariat-General for Civil and Commercial Aviation and 
Société Auxiliaire de Gérance et de Transport Aérien. The latter company, under General Fayet, was formed 
to run the Indochina airlift. It is to receive seven SNCASE 2010 Armagnacs for the purpose. 


PAN AMERICAN ORDERS DC-7Bs 


Pan American World Airways has ordered seven Douglas DC-7B four-engined long-range transport aircraft, 
Douglas Aircraft Co. of Santa Monica, Calif., reports. This is the first time the "B" version of the DC-7 
turbo-compound-engined transport has been mentioned. Nat Paschall, Douglas Vice-President and Director 
of Commercial Sales, states that the DC-7B is a new model especially designed for overseas operation. 


T.A.P. BUYS "SUPER-CONNIES" 


Transportes Aereos Portugueses, Portugal's national flag carrier, has signed a contract for the purchase of three 
Lockheed L-1049E Super Constellation four-engined transports. Signature of the order took place in Lisbon 
just before Christmas. Delivery date is spring 1955. The L-1049E is one of the turbo-compound-engined 
versions of the Super Constellation and certificated for a take-off weight of 133,000 Ibs, but the airframe is 
stressed for 150,000 Ibs t.0. weight to permit installation of turboprop engines ata later date. T.A.P.'s 
purchase marks the beginning of the reorganized company's sorely needed re-equipment programme. Rivals 
for the contract were Lockheed, Douglas and de-Havilland - the latter with the Comet 2 and Comet 3 jet 
transports. 


U.S. INDEPENDENTS JOIN F.1.T.A.P. 


The Fédération Internationale des Transporteurs Aériens has admitted the following new members: Transport 

Air Group (USA), an association of six independent U.S. carriers, including the leading air freight operators, 
The Flying Tiger Line and Slick Airways; Sobelair, a private Belgian company specializing in services between 
Belgium and the Belgian Congo; Loftleidir, an Icelandic company running scheduled services from New York 
to Reykjavik and Scandinavia. 

















WORKSHOP BRIEFS 


Avions Marcel Dassault has mentioned for the first time the Mystére XX, which is said to be capable of Mach 
1.2 in level flight. Interavia understands that the new model is an interceptor with sharply swept thin wing 
and Avon power plant. * De Havilland are trying out a wing with modified leading edge, said to give im- 
proved flying qualities at low speeds, in a Comet | prototype. Production Comet 2s and 3s are to have this 
wing. * The $O 4050 Vautour twin-jet general purpose aircrafi can be fitted with several different axial com- 
pressor turbojets without major modification: for example, the Vautour 01 has two SNECMA-ATAR 101Cs of 
6170 Ibs static thrust; subsequent versions are to have ATAR 101 Ds or 101 Es of 6600 Ibs or 7275 Ibs thrust 
respectively. A Vautour with A.S. Sapphire is under construction, and use of a R.-R. Avon is also being 
considered. * Shin Mitsubishi Heavy Industry is working on the design of a jet trainer. * During a test flight 
at about 35, 000 ft the North American F-100 Super Sabre has reached a speed of Mach 1.38. * New heli- 
copter projects are said to be under development at Saunders-Roe and Shorts: Saro project presumably with 
ramjets; Shorts project with new type rotor head. * During recent test flights the Boeing B-52 Stratofortess 
eight-jet long-range bomber reached a speed of more than 650 m.p.h. * Sierra S-] Sport is the designation 

of a racing single-seater built by ACMA Aircraft Co., Torrance, Calif., with 5 h.p. Continental engine and 
two-bladed pusher propeller. 
































Wren the men of the aviation world look back over the broad 
outlines of 1953 they will doubtless come to the conclusion that the 
year brought no revolutionary innovations. 

This time last year in these pages we surmised that 


“< 


money does 
not grow on trees even in ‘democracy’s arsenal’”. Since then the 
Republican Administration has put its economy programme into effect. 

“Back to nature”, in accordance with 
maxim, via the “‘short-life, stripped-down or expendable aircraft”, to 
replace fighters that cost $500,000 or more apiece? The idea has been 


Jean-Jacques Rousseau’s 


‘ 


gaining ground, design studies are being made almost everywhere, 
but practical results are still awaited. 

“Responsible air transport officials worried about lack of co-operation 
between individual airlines ?”’ These worries still exist, and it remains 
to be seen whether the I.C.A.O. conference arranged for the spring to 
discuss the co-ordination of European air transport will produce a 
practical solution. 

“The ideal aircraft for sustained supersonic flight” does not appear 
to be of the delta-wing configuration after all, as has been proved by the 
North American Super Sabre and the experimental Douglas X-3. 

The commercial jet transport is still far from being universally 
accepted in long-distance air transport, and the American belief that 
the piston engine will remain master of the field until at least 1958 seems 
at present to be justified. American designers and air carriers still 
demand economical operation first and foremost. 

On the other hand, the propeller turbine is proving to be a high hope 
The Vickers 
Viscount 700 aircraft is showing every sign of becoming the first of a 


for transport purposes, contrary to earlier expectations. 


series of remarkable medium-stage transports, and larger aircraft with 
Pratt and Whitney turboprops may well produce surprising results 
in long-range operations. 

How many countries can afford large numbers of A-bomb carriers at 
a unit price of $5,000,000 or more? The answer to this question is not 
far to seek; throughout the world at the end of 1953 parliaments are 
fighting for reductions in defence budgets. 

A word on behalf of the latest step-child of air forces and air transport, 
the helicopter. Compared with expenditure on fighters, bombers and 


The first helicopter in which a man was lifted from the ground: the Bréguet-Richet, 
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transports, none too much is being spent as yet on rotary-wing de- 
velopment. On mature consideration, a well-known air historian gives 
it as his opinion in the present issue that within a few years all present- 
day helicopter models will probably look impossibly complicated and 
primitive. 

This constructive criticism—which applies equally to both civil and 
military domains—provides a good opening to a preview of the new 
year. Sooner or later every modern army unit will have its rotary-wing 
detachment. And once the turbojet and turboprop really come into 
their own on long-distance routes, the time will have come to use rotary- 
wing aircraft for feeder services and short-stage intercity runs. 

This is why the present issue is given over to rotary-wing aircraft 
of all kinds. * 

As 1953 drew to a close the Korean adventure was being liquidated, 
and efforts made to stem the tide of war in Indochina, a “high-level” 
conference was being held in Bermuda and at “top level” the cold war 
was being thawed out a little. In other words, general tension was 
relaxing. 

But new tensions are on the horizon. They are of an economic 
variety and cannot fail to affect the growing strength of civil and 
military aviation. Whereas at the end of 1952 there were only three 
powers with real large-scale production—the United States, Britain and 
Russia,—1953 has shown that the Continental European aircraft 
industry is also awakening, that India and China, Japan, Australia and 
others are beginning to think about manufacturing aircraft. Though at 
the end of 1953 the European Defence Community was still more or 
less only on paper, 1954 will have to find a practical solution. Once this 
solution is applied a reactivation of the German aeronautical industry 
enters the realms of possibility. 

It would, however, bea mistake to dramatize these tensions. What is 
most likely is that there will be technical coordination and in its train 
some kind of economic synthesis, such as was recently described by 
a European politician as “cold internationalization” (patent applied for). 

EEH 
1951. 


* G. earlier Helicopter issue, No. 3, 


29th, 7907, near Douai. (Original signature by Louis Bréguet.) 
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Left: Spring-powered helicopter by Launoy and 
Bienvenu (1784). Right: Helicopter model by the 
Swiss watchmaker Degen (1807) which is said to have 
climbed to over 500 ft in the Prater at Vienna. When 
the clockwork mechanism ran down a parachute 
opened at the head of the apparatus. 





. ~guitw — 
Metal helicopter with steam engine, by Pontou 
d’Amécourt (1862). 





Achenbach’s helicopter project (1874) had a trans- 
versal airscrew for stabilization purposes (... the 
steam boiler was presumably to provide a comfortable 
“cabin temperature’’), 











1877: The first steam-powered helicopter to fly was that 
of the Italian, Forlanini. 


1905: The brothers H. und A. Dufaux were the first to 
use an internal combustion engine, for their unmanned 
helicopter, which was test-flown at Saint-Cloud. 





Left: 


Brief History of the Helicopter 


BY CHARLES DOLLFUS, CURATOR OF THE MUSEE DE L’AIR, PARIS 


The ship’s propeller—difficult to use because 
of the transmission shaft through the hull and 
of little value in conjunction with muscle 
power—did not appear until a recent stage of 
ship design. 

On the other hand, the air screw, a more 
obvious solution, is very old. A helicopter with 
a single spiral screw was drawn and described 
by Leonardo da Vinci about 1490, and it 
would appear to be certain that he was the 
inventor. Leonardo even made models of 
helicopters with springs and made them fly. 

In 1768, Paucton, a French engineer, des- 
cribed a helicopter capable of carrying a man, 
and in 1781 Blanchard, the future aeronaut, 
made the first of all full-size lift experiments 
with a multi-bladed vertical screw, of which 
he was the real inventor. 

The first helicopter to make controlled 
flights was Launoy and Bienvenu’s model, 
sucessfully demonstrated before the Académie 
des Sciences on April 28th, 1784. An arc-shaped 
spring operated two two-bladed screws, one 
on top of the other and rotating in opposite 
directions. The drawings of the device, made 
subsequently, are not accurate; the model 
reconstructed for the Paris Musée de /’ Air is 
correct. hw 

The Swiss watchmaker Degen made the 
first model of a helicopter with two screws ona 
concentric axis in 1807. The idea of the heli- 
copter is found in numberless patents and 
experiments during the 19th century. 

In 1842 Phillips, in England, made a heli- 
copter whose screw was actuated by four jets 
of gas produced by the combustion of a special 
mixture. It flew a respectable distance and was 
an important “first”. 

In 1843, Cayley designed the first “com- 
bined” aircraft, a helicopter with two pairs of 
lifting screws convertible into a biplane, with 
two tractor propellers. 

A little-known fact: in 1847 Henri Giffard 

designed a steam helicopter. 
+ The first aluminium model was Ponton 
d’Amécourt’s steam helicopter (1862—63), 
where aluminium was used to lighten the 
structure. 


driven captive helicopter lifted a man from the ground at Monaco (1905). 


~ 
™ 


The twisted elastic-band motor, the inge- 
nious though simple invention of Alphonse 
Penaud, was used for the first time on his 
small twin-screw helicopter of 1870. 

Forlanini’s helicopter with double concentric 
screws, in 1877, was the first to fly carrying a 
steam engine. It remained a purely experimental 
machine, all parts of which rotated. 

Colonel Renard devoted his last efforts to 
the helicopter, in preparation for the “ paddle- 
wing” aircraft which he believed would be 
the ideal form of heavier-than-air craft. 

The development of electricity led F. Faure 
to try out a helicopter in 1904 with a motor 
fed via a wire attached to a power cable. 

The same idea was applied at Monaco in 
1905 by Engineer Séger in a fullsize helicopter 
which was the first to lift a man. His machine, 
with screws one on top of the other, really rose 
from the ground, carrying Monsieur Richard, 
directeur of the /ustitut Océanographique, who 
was chosen for the experiment because he was 
the heaviest of the spectators present. 


The same year the Swiss Dufaux Brothers , 


demonstrated a helicopter at Saint-Cloud with 
two pairs of screws in tandem, the first to be 
actuated by an internal combustion engine.') 
The machine rose from the ground, but was 
guided and stabilized by cables. 

The first helicopter to raise the weight of a 
man by means of its own engine was Bréguet- 
Richet’s big machine, at Douai on September 
29th, 1907. The 50 h.p. Antoinette engine 
actuated four parallel screws, each having four 
double blades. Engineer Volumard was on 
board but did not make a free flight, as the 
sides of the helicopter were held and guided by 
his assistants, to ensure stability. The funda- 
mental difference in the matter of stability, 
between the captive and the free helicopter, 
did not at first strike most people. 

The first free fligkt in a helicopter was made 
at Coquainvillers on November 13t, 1907, by 
Cornu, a mechanic of Lisieux. His helicopter, 


' Cf. “The Dufaux Helicopter’’, Interavia, No. 12 


1952, p. 693 


The introduction of electric power encouraged Felix Faure to build a helicopter with electro motor in 1904 (current supplied from a cable). Right: Léger’s electrically - 
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1908; Bréguet-Richet and his compound helicopter 


which flew at La Brayelle and Douai 





1920; Berliner and his sons built and flew a number of helicopters in the United States. 


with a 24 h.p. Anfoinette engine, had two 
screws in tandem. Several flights were made, 
but without directional control. 

In 1908 Louis Bréguet took off for a few 
seconds in a large ‘‘paddle-wing” machine. 

The development of the aeroplane at this 
period then pushed the helicopter into oblivion. 
A few isolated experiments continued to be 
made, but these were not generally followed 
up. 

One of these experiments should be men 
tioned, however. In 1914, Papin and Rouilly 
built an extraordinary helicopter with a single 
screw blade shaped like a sycamore seed leaf. 
A body on floats contained the engine and a 
compressor which sent the exhaust gases into 
the blade and through an exit nozzle at the 
tip to overcome torque. This was the fore- 
runner of today’s helicopters with blade-tip 
exhaust nozzles. Tests were made on Lake 
Cercey but were interrupted by the war. 

During World War I two experiments were 
made with captive helicopters. In Hungary 
Professor von Karman and Petroczy built a 


very curious three-engined captive helicopter, 
with observation car above the rotors. A 
number of experimental ascents to some 150 ft 
were made lasting 30 to 60 minutes. 

In France Commandant Letourneur began 
work on an interesting electric helicopter, but 
abandoned it after the Armistice. 

The world had to wait until 1921 for the 
basic experiments of Etienne Oehmichen and 
de Pescara. After tests with a helicopter light- 
ened and stabilized by a hydrogen balloon, 
Oehmichen built, at Valentigney, a large heli- 
copter with four lifting surfaces, auxiliary 
screws for propulsion, stabilization and di- 
rectional control and, for the first time, with 
a vertical anti-torque rotor. Oehmichen flew 
in this complicated machine for 2 minutes 
37 seconds, covering 65 to 85 yards, on Novem- 
ber 11th, 1922. He followed this up by hovering 
flights of 5 minutes in May and July, 1923, 
and covered 393 and 575 yards in 1924. 
Finally, on May 4th, 1924, at Arbouans, he 
succeeded in covering a one-kilometre closed 
circuit, landing at the point of departure. 


1922: The Frenchman Douheret’s experiments at Montrouge. 


* At the same time the Marquis of Pescara, 
after experimenting in Spain, tried out at Issy 
several helicopters with two biplane multiblade 
rotors on concentric shafts, articulated to make 
possible all manceuvres of flight, without any 
auxiliary equipment. After methodical experi- 
ments Pescara succeeded in flying 8 minutes 
13*/; seconds and covering 1,200 yards with 
turns, on January 16th, 1924; after that he 
completed a circuit of 437 yards in 3 minutes 
18 seconds and a straight line flight of 545 
yards. Finally, on January 29th, 1924, he made 
his first longer flight lasting 10 minutes 10 
seconds and covering 787 yards. 

During the same period in the United States 
the Berliners, father and son, were trying out 
different types of helicopter, all of which flew, 
and de Bothezat flew 1 minute 24 seconds in 
his machine with four parallel rotors at Dayton 
in December 1922, and rose to 13 ft. with a 
passenger in January 1923. But these various 
machines had no real directional control. 

Other full-scale experiments were made with 
varying success in France by Douheret, Vuia, 


1923: The first practical experiments over substantial distances were made by Etienne Oehmichen and de Pescara, Left: Oehmichen flew the first kilometre with return to point 


of departure, at Arbouans. Right: the helicopter in which de Pescara succeeded in making a flight of 10 mins. 10 secs. in 1924. 
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1923: The American de Bothezat’s hovering flight at Dayton. 1924: Berliner’s twin-rotor triplane compound helicopter 
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1933: The helicopter designed by Nicolas Florine, a Belgian of Russian descent, set up 1936: The Bréguet-Dorant helicopter, flown by Pilot Claisse, was the first to remain d 
an endurance record with a flight of 9 mins, 58 secs. in the air for one hour. ‘ss 
° . . y . € 
Perrin, Lacoin and Damblanc, in the United 
States by Curtiss-Becker, Luyties, Crocker- b 
Hewitt, Leinweber, in Italy by Asconio and 
in Belgium by Florine. Special mention should - 


be made of the French Hellesen-Kahn helicopter, 
with a large free rotor, each blade of which 
carried an engine and screws designed to 
rotate the principal rotor. ~~ 

Juan de la Cierva, the genius who had in- 
vented the Autogiro, converted his machine 
into a real helicopter about 1938. 

The first hour’s flight in a helicopter was 
Ache es wes made by Claisse at Villacoublay on November 
24th, 1936, in the Bréguet-Dorand rotary-wing 
aircraft. At the same period in Germany Focke 
was building his helicopter with two rotors on 
lateral outriggers, which flew on June 26th, 
1936. In October 1937 Hanna Reitsch flew 
from Bremen to Berlin in it, a distance of 
67.713 miles. This record was increased to 
143 miles by M. Bodé on June 20th, 1938. 
Hanna Reitsch also demonstrated the ma- 
neeuvrability of the Focke-Achgelis FW 61 by 
flying it inside the Deutschlandballe in Berlin, | 
where the free area measured only 110291 ft. f 
The war interrupted building in most cases, | 
but design studies continued. 

The present and future of the helicopter do 
not yet belong to history. It may be, however, 
that in a few years time today’s helicopter types 
will seem extremely complicated and primitive. 














1936: The rotor blades of the Hellesen-Kahn helicopter carried small engines with contra-rotating propellers. 


1938: Hanna Reitsch, German woman pilot, demon- 
strated the Focke Fw 61 in the Deutschlandhalle, Berlin 
(track dimensions 36 = 97 yards). 








INTER TSCHAVIA VOLUME IX — No.1, 1954 VO) 














Categories of Rotary-wing Aircraft 


BY PROFESSOR GIUSEPPE GABRIELLI, DIRECTOR OF ENGINEERING, FIAT, TURIN 


The great variety of rotary-wing aircraft confuses not only the layman but also the expert, who has equal 
difficulty in finding his way among the jungle of names, particularly as definitions vary from language to 
language. Professor Gabrielli, well-known aircraft designer and head of Fiat’s design office, has undertaken in 
the following a valuable attempt to bring order into the present confused terminology and to give clear definitions 


for each basic category. He has thus created a practical basis for discussion in preparation for an international © 


standardization of terms. 


Thanks to rocket propulsion and to the reheat jet engine, the fixed- 
wing aircraft has succeeded in piercing the sound barrier in level flight, 
At the other end of the scale, rotary-wing aircraft have brought the 
slowest speed of heavier-than-air craft down to—zero. Certain kinds of 
rotary-wing aircraft (or rotorcraft) climb or descend vertically and 
hover over one spot. 

What are these rotary-wing aircraft, which the Italians call aerogiri, the 
French giravions, the Germans Drehfliigel-Flugzeuge and the Spaniards 
alas giratorias? How do they work, how are they defined and classified ? 

Leonardo da Vinci, who invented the “lifting airscrew” in’ 1487, 
defined the flying machine which we today call the helicopter as follows: 
“Uno strumento fatto a vite... voltato con prestezza si fa la femmina nell’ aria 
e montera in alto” (...an instrument with a fast-turning screw which 
bores into the air and will thus rise up). 

However, despite Leonardo’s invention, the helicopter and other 


rotary-wing aircraft did not become practicable until some time after the 


The Nature of the Beast 





-Ed.- 


fixed-wing aircraft. The first manned helicopters (by Bréguet-Richet and 
Cornu) did not fly until 1907, the first gyroplane (de la Cierva’s Axsogiro) 
not util 1923. Since the last war, however, rotary-wing craft have 
progressed by leaps and bounds and become of practical value. From 
piston-engined models development has proceeded to jet-powered heli- 
copters, whose rotor blades are rotated by burners, pulse-jets or ramjets 
at the tips. Plain compressed air, supplied by a turbo-compressor, is 
also used today to drive the blades. 

The rapid development of rotary-wing aircraft, which in some cases 
have been fitted with new combinations of propulsive and lift devices, 
has led to such a multiplicity of designs that it is sometimes difficult to 
distinguish between them and to find proper terminology for them. 

I have therefore made an attempt to classify rotary-wing aircraft, with the 
object of providing, to say the least, a basis for discussion. With appro- 
priate additions or modifications the definitions might then be accepted 


internationally. 





1. Helicopter 


Italian: elicottero French: hélicoptére 


German: Hubschrauber Spanish: helicéptero 


Definition: Aircraft which derives its lift and propulsion from one or 
more power-driven rotors with (approximately) vertical axis. 


Example: Sikorsky S-55 (and many others). 


2. Gyroplane 


Italian: autogiro French: autogire 


German: Tragschrauber Spanish: autogiro 
Definition: Aircraft which derives its lift from one or more freely ro- 
tating rotors with (approximately) vertical axis, while forward motion 
is provided by a propellor or a jet acting horizontally, in some cases 
with the addition of fixed wings. 


Example: The Cierva Autogiro Company’s Cierva C, 30, 
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3. Cyclogyro 


Italian: elicoplano French: hélicoplane 


German: Schaufelrad-Fliigler Spanish: ciclogiro 


Definition: Aircraft which derives its lift and propulsion from one or 
more power-driven “paddle-wheels” with horizontal axis, in some 
cases with additional fixed wings. 


Example: Richard Hélicoplane (cf. Technique et Science Aéronau- 








tiques, No. 5, 1951). Drawing : L’ Air, February 1953. 


4. Gyrodyne 


Italian: girodina French: girodyne 


German: Flugschrauber Spanish: girodino 
Definition: Aircraft which derives its lift in forward flight from one 
or more power-driven rotors with vertical axis, while forward motion 
is provided by a propeller or jet acting horizontally. 


Example: Gyrodyne Company of America’s GCA-5 Gyrodyne, with 
the tail rotor in thrust position for forward flight (left-hand picture.) 


5. Compound helicopter 


Italian: combinato French: combiné 
German: Kombinations- 


Flagecheseber Spanish: combinado 


Definition: Aircraft with power-driven rotor (or rotors) with vertical 
axis, plus independent source of forward propulsion and: fixed wings. 
The rotor(s) carries the full weight of the aircraft during take-off and 
landing, but only a part of its weight during forward flight. In the 
latter case the rotor(s) either windmills or is mechanically driven. 


Example: 8.N.C.A. du Sud-Ouest SO 1310 Farfadet. 











6. Convertible aircraft 


Italian: convertibile | French: 


German: Verwandlungs-Flugzeug 





Example 1: Convertawings Incorporated, New York 
City: model with four-bladed rotors at the ends of 
swivelling stub wings; below, in take-off and landing 


position; above,in cruising position. A similar project 
has been worked out by J. O. Black and Prof. J. Rut- 
kowski (of Wayne University). 





Spanish: convertible 





Definition: Aircraft which takes off and lands vertically, like a heli- 
copter, but is converted into a fixed-wing aircraft at cruising altitude. 
In forward flight the rotor(s) is either used as a propeller or is stopped, 
when it either serves as a fixed wing or is retracted into the wing unit 


| and/or fuselage. 


avion convertible 





Example 4 (above): The rotor is locked in the transverse 
position, and one of its blades turned through 180 
degrees, making it into a fixed wing. 
Example 5 (below): For forward flight the rotor is 
stopped and retracted; it disappears into the top of the 
fuselage and the high-set fixed wing. 


Example 2: (above) Focke-Wulf, Bremen: project for a 
“Triebfliigel’”’ aircraft for vertical take-off, with ramjets 
at the ends of adjustable rotating surfaces; rotating 
speed in forward flizht approx. 200 r.p.m. 

Example 3 (below): Delta-wing aircraft for vertical 
take-off with oversize contra-rotating airscrews 
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Rotary-Wing Aircraft in 1954 


BY PIERRE LEFORT, INGENIEUR DES ARTS ET MANUFACTURES, PARIS 


- year, when floods and storms ravaged 
the coasts of Holland and Britain, a number of 
Sikorsky S-55 helicopters were used to keep in 
touch with the homeless, to carry in emergency 
supplies and rescue the victims of the elements. 
These operations received scant publicity: 
they were barely mentioned in the press and 
the newsreels practically ignored them. 

There have been other helicopter rescue 
operations in the mountains, airlifts between 
two points inaccessible by surface transport 
(this was indeed a regular practice, for example, 
during the numberless preliminary meetings to 
the armistice negotiations in Korea), and direct 
city-to-city connections, commercial or other- 
wise, some of them very spectacular (such as 
the “hare and tortoise” operation between 
London and Paris). 

Events during the two years’ fighting in 
Korea have had the greatest effect on the 
development of the rotary-wing aircraft ever 
experienced in this field. This intensification 
of development has been most marked in 
America where, in response to enquiries from 
the military authorities, helicopter manufac- 
turers have launched valuable research projects 
and started up quite a number of rotary-wing 
production lines. 

At first military needs were so great that 
they absorbed the whole output. Then, be- 
lieving that experience of scheduled commer- 
cial operation would be in the common 
interest, the authorities released a number of 
new machines to civil undertakings. 


British European Airways ran experimental helicopter passenger services in Wales in 
1950 —51. A Sikorsky S-51 at Speke, Liverpool, ready for a flight to Cardiff. 
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In the United States, Los Angeles Airways 
and Helicopter Air Services, of Chicago, have 
several years’ experience of scheduled operation 
behind them. Sabena of Belgium and British 
European Airways have also acquired a cer- 
tain amount of operational experience. Last 
year New York Airways inaugurated a new 
service connecting La Guardia, Idlewild and 
Newark airports. Organized in barely six 
months, the service is run by S-55’s carrying 
freight and mail on sixteen flights every 24 
hours. Twice-daily “commuter” services from 


In the autumn of 1953 Sabena, the Belgian airline, 
opened the first scheduled international helicopter ser- 
vice. Operations Manager A. Vernicuwe (left) and pilot 
G. Trémérie aboard a Sikorsky S-55. 





INTER ISCAVIA 


New York to Bridgeport, Connecticut, with 
eight intermediate calls were opened later and 
have quite recently been supplemented by new 
schedules connecting New York with Long 
Island and New Jersey. 

The Port of New York Authority runs its 
own helicopters every day between the heli- 
port on the roof of its Manhattan headquarters 
and the airports it administers. And there are 
plans to extend New York Airways’ routes 
to include points in Manhattan. However, as 
there are at present no twin-engined helicop- 
ters commercially available, the carriage of 
passengers in bad weather and over built-up 
areas has to be restricted for safety reasons. 

The operation of services at the New York 
frequency demands absolute reliability of the 
equipment, and such machines are now being 
built. The eight-to-ten-seater helicopters avail- 
able today are perfectly well suited to the 
present transitional period, and the Piasecki 
H-21, capable of carrying some twenty pas- 
sengers, will shortly be ready to take its place 
as a practical air vehicle. 

The United States early recognized that the 
rotary-wing aircraft could perform numerous 
and, above all, novel tasks; the authorities 
allocated the necessary funds, and today Bell, 
the leading firm from the point of view of 
quantity production, is turning out sixty 
helicopters a month. 

In Europe there is a striking contrast between 
what the helicopter is capable of doing and the 
lack of confidence widely shown in it. We had 


Since 1953 New York Airways has been operating 16 scheduled helicopter flights a 
day between La Guardia (picture), Idlewild and Newark airports. 
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U.S.A.: Bell Aircraft Corporation is building up to 60 helicopters a month. Here a Europe: The French prototype SE 3120 Alouette holds several international helicopter 
series of H-13E military models, records, with a distance of 1,252 km in 11 hours 36 mins. (twelve circuits). 
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‘ 
thought that the 20th Paris Air Show would and military versions of their three-seat Hiller ' 
present quite a number of French helicopters, 360 and Bell 47 and four-seat Sikorsky S-51 in I 
but we were mistaken. It is difficult to find quantity. ‘ 
reasons to explain this deficiency. Two years The gas turbine opens up attractive prospects a 
ago, at the International Rotary-Wing Con- as a replacement for the classic piston engine. 
gress!, Colonel Gallois of the French Air Force Its weight is substantially lower, so that, even a 
Staff stated that Western Europe needed 1,500 allowing for the present higher fuel con- f 
helicopters, which should be ready for service sumption, payload can be increased. Moreover, c 
before 1955. Two years later, the number of noise is reduced, no cooling fan is required and E 
French rotary-wing types (and they are only transmissions are simplified. I 
prototypes!) can be counted on the fingers of Kaman (United States) fitted one of its n 
one hand, K-225s with a Boeing gas turbine at the end S 
* of 1951, and Bell (United States) is now f 
installing a French Turboméca Ar/ouste turbine 
Towards the heavy-load mechanical of 270 h.p. in a model 47 helicopter, replacing Cc 
helicopter the conventional 200 h.p. Franklin engine. ti 
The principal obstacle today to this solution v 
= , —_ — A superficial survey seems to indicate that is the absence of low-powered production tur- I 
A Sikorsky 8-55 transporting building material in Canada. ‘ . ee : 
a great number of different helicopter models _ bines. However, if contracts were negotiated h 
ilmenite pacts bib are today in existence. Thanks to the advanced for the installation of such turbines in heli- a: 
development of the piston engine, the mechani- _copters, their manufacturers could attack the F 
cally-driven helicopter has developed more problem from a more practical angle. Oo 
rapidly than the jet-driven variety, which re- Regarding the question from the point of Oo 
quired the adaptation of a new device (burner, view of the operator, it is clear that the cost th 
pulse-jet or ramjet) for use at the blade tips. per hour of flight becomes higher as dimen- h 
The small mechanically-driven helicopter is sions increase; but the load carried also in- ' P 
now fully developed, and the American firms creases with the dimensions, and experience w 
of Hiller, Bell and Sikorsky are turning out civil has shown that cost per ton-mile drops as | ft 
dimensions increase. This is why the problems ir 
of commercial operation, by landplane, flying m 
1 Cf. Interavia, No. 9, 1951, p. 518 boat, helicopter or any other vehicle, lead to ul 
ce 
de 


Quantity production of the HUP-2 Navy helicopter at Piasecki. 





Quantity production of the 12-seat S-55 at United Aircraft, Bridgeport, Connecticut. 
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the high-tonnage machine, provided of course 
sufficient passengers or freight can be found 
for each trip to maintain an adequate load 
factor. 

It is now agreed that commercial operations 
can be run profitably with rotary-wing aircraft 
seating 40 to 50 passengers, but it is obvious 
that an operation of this kind cannot initially 
be launched with machines of this size. Several 
years of experimental operation, during which 
new routes are opened by medium-weight 
models, will be needed before very large types 
can reasonably be put into service. The rela- 
tively high fares it will be necessary to charge, 
compared with those of fixed-wing aircraft, 
will be compensated by the saving in time and 
the convenience offered by rotary-wings over 
short distances. By using larger machines it 
will be possible to bring down the cost per 
passenger-mile or per ton-mile to a value 
comparable to that of the conventional 
aircraft. 

A converted military machine would not be 
as efficient as a helicopter designed specifically 
for commercial use, but it would be useful 
during the intermediate period to enable 
practical transport experience to be gained. 
Its cost price would be lower than a new 
machine’s, but its operating cost would be 
slightly higher — a fact that must be allowed 
for in operational planning. 

From the point of view of military appli- 
cation, larger dimensions would enable other 
tasks than the present spotting and rescue 
work to be done by the rotary-wing aircraft. 
It is even possible to envisage the use of heavy 
helicopters to land troops. Similar operations 
ate now carried out by aircraft such as the 
Fairchild Packet, which parachute whole units 
of shock troops over enemy territory. The 
operation is a dangerous one, especially since 
the shock troop, once it reaches the ground, 
has to regroup about its leader under generally 
perilous conditions. With a helicopter the 
whole unit could be set down at a spot care- 
fully chosen in advance, which could only 
increase the success of the operation. What is 
more, the helicopter could come back and pick 
up the troops again when their mission was 
completed, which conventional aircraft cannot 
do. 

The American Army is so far the only one 
which is systematically equipping its units with 
helicopters. Each division is to have a com- 
pany of sixteen light helicopters (up to 3,300 
lbs. weight) and seven medium-weight ma- 
chines (up to 11,000 Ibs.). 

These medium helicopters, so useful in both 
civil and military fields, are available today. 
They are the Sikorsky S-55 (built in large 
numbers), Piasecki HUP-2, HRP-2 and H-25-A, 
and the Bristol 173. 
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The Piasecki H-21 Work Horse (for 21 troops and 2 pilots) has been under test for the past year. 


TABLE I: CHARACTERISTICS OF PRINCIPAL MECHANICAL HELICOPTERS 


1-15: United States; 16-21: Great Britain; 22: France; 23: Brazil; 24: Canada 











diameter 


Rotor 


Total power 





Payload 


seats 


No. of 























No. | Maker and type Power plant 
1 Bell 47D-1 (H-13G) 1 35/11,” 1 Franklin 200 2,350) 1,000 3 
2 Bell XHSL-1 2tandem — 1 Pratt & Whitney 2,400 | 26,500 8,400 | 20 
3 Bell XH-15 I 37’4” 1 Franklin 245 = 2,700 695 | 3 
4 Gyrodyne GCA-2 2 co-axial 48’ 1 Pratt& Whitney 450 5,400 1,800 | 5 
5 Gyrodyne GCA-2A 2 co-axial 48’ 1 Pratt& Whitney 450 5,700 1,895 5 
6 Hiller 360 (H-23 B) 1 35’ 1 Franklin 200 = 2,500 740 | 3 
7 Kaman HTK 2 lateral 38’ 
intermeshing | Lycoming 240 2,500 7a | 3 
8 McCulloch YH-30 2 tandem 23’ 1 Continental 200 = 2,300 695 | 2 
9 Piasecki HUP-2 2tandem 35’ 1 Continental 550 6,100 1,960 7 
10 Piasecki HRP-2 Rescuer 2tandem 41’ 1 Pratt & Whitney 600 7,130, 1,920 | 10 
11 | Piasecki Work Horse H-21C 2tandem 44’ 1 Wright 1,425 14,300 4,400 | 22 
12 Piasecki Army Mule H-25A 2tandem 35’ 1 Continental 550 | 6,100; 2,170 | 12 
13. Piasecki XH-16 2 tandem 82’ 2 Pratt & Whitney 3,300 35,000 11,900 43 
14 Sikorsky S-51 1 48’ 1 Pratt& Whitney, 450) 5,300 1,500 4 
15 Sikorsky S-55 (H-19 A) 1 53’ 1 Pratt& Whitney 600 6,835) 2,400 12 
16 Bristol 171 l 48’63,”, 1 Alvis Leonides 545 5,400 1,500 4 
17. Bristol 173 2 tandem | 48’63,”. 2 Alvis Leonides 1,090 10,600) 3,150 13 
18 | Saunders-Roe W.11 Avr Horse | 3 47’ 1 Merlin 1,620 | 17,500; 5,510 | 25 
19 | Saunders-Roe W.14 Skeeter 1 32’ 1 Blackburn 180 2,100 770 | 2 
20 Westland S-51 (Sikorsky licence) 1 48’ 1 Alvis ‘“Leonides” 545 5,700 1,400, 4 
21 Westland S-55 (Sikorsky licence) 1 53’ 1 Pratt & Whitney 600 6,835 2,400 12 
22 | SE 3120 Alouette 1 38’3,, 1 Salmson 200 | 2,750; 1,100 | 3 
23 Fabrica do Galeao PB. 61 2 co-axial 24’7 1 Continental 65 750 210 | 1 
24 Sznycer-Gottlicb SGVI-D 1 341%” 1 Franklin 178 2,380 670 3 
TABLE II: CHARACTERISTICS OF THE PRINCIPAL JET-DRIVEN HELICOPTERS 
1-5: United States; 6: Great Britain; 7-9: France 
a Ey) — ¥ 
No, Maker and type $ Power plant 3 Ef 2 J 
1 American Helicopter XA-6 1 2 pulse-jets — — 1 
2 | American Helicopter XH-26 | 1 — 2 pulse-jets 705 410 1 
3 | Hiller Hornet (YH-32; HJ-1) | 1 23’0" 2 ramjets 960 595 2 
4 | Hughes XH-17 Flying Crane 1 130’ 2 turbojets + 2 burners | 42,000 | 24,000 | (60) 
5 | Schmidt Para-Copter 1 2 pulse-jets - -~ 1 
6 | Fairey Rotodyne 1 2 turboprops 
4 ejection pipes - 40 
7 | SO 1120 Ariel 3 1 36'5” 1 Artouste gas turbine 
3 burners 2,750 1,255 3 
8 | SO 1220 Djinn 1 28’2 1,” 1 Palouste gas turbine 
3 ejection pipes 1,260 1 
9 SO 1310 Farfadet 1 36’ 9” 1 Turboméca Arrius I] 
| 1 Artouste II 
— 3 


3 ejection pipes 
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series of H-13E military models. 















A Sikorsky 8-55 transporting building material in Canada. 


The S-55’s three-bladed rotor can be folded. 





















Bell Aircraft Corporation is building up to 60 helicopters a month. Here a 


Aircraft, Bridgeport, Connecticut. 


thought that the 20th Paris Air Show would 
present quite a number of French helicopters, 
but we were mistaken. It is difficult to find 
reasons to explain this deficiency. Two years 
ago, at the International Rotary-Wing Con- 
gress!, Colonel Gallois of the French Air Force 
Staff stated that Western Europe needed 1,500 
helicopters, which should be ready for service 
before 1955. Two years later, the number of 
French rotary-wing types (and they are only 
prototypes!) can be counted on the fingers of 


one hand. 


Towards the heavy-load mechanical 


helicopter 


A superficial survey seems to indicate that 
a great number of different helicopter models 
are today in existence. Thanks to the advanced 
development of the piston engine, the mechani- 
cally-driven helicopter has developed more 
rapidly than the jet-driven variety, which re- 
quired the adaptation of a new device (burner, 
pulse-jet or ramjet) for use at the blade tips. 


The small mechanically-driven helicopter is 
now fully developed, and the American firms 
of Hiller, Bell and Sikorsky are turning out civil 


1 Cf. Interavia, No. 9, 1951, p. 518 


Quantity production of the 














Europe: The French prototype SE 3120 Alouette holds several international helicopter 
records, with a distance of 1,252 km in 11 hours 36 mins. (twelve circuits). 


and military versions of their three-seat Hiller 
360 and Bell 47 and four-seat Sikorsky S-51 in 
quantity. 

The gas turbine opens up attractive prospects 
as a replacement for the classic piston engine. 
Its weight is substantially lower, so that, even 
allowing for the present higher fuel con- 
sumption, payload can be increased. Moreover, 
noise is reduced, no cooling fan is required and 
transmissions are simplified. 

Kaman (United States) fitted one of its 
K-225s with a Boeing gas turbine at the end 
of 1951, and Bell (United States) is now 
installing a French Turboméca Ar‘souste turbine 
of 270 h.p. in a model 47 helicopter, replacing 
the conventional 200 h.p. Franklin engine. 

The principal obstacle today to this solution 
is the absence of low-powered production tur- 
bines. However, if contracts were negotiated 
for the installation of such turbines in heli- 
copters, their manufacturers could attack the 
problem from a more practical angle. 

Regarding the question from the point of 
view of the operator, it is clear that the cost 
per hour of flight becomes higher as dimen- 
sions increase; but the load carried also in- 
creases with the dimensions, and experience 
has shown that cost per ton-mile drops as 
dimensions increase. This is why the problems 
of commercial operation, by landplane, flying 
boat, helicopter or any other vehicle, lead to 


HUP-2 Navy helicopter at Piasecki. 
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the high-tonnage machine, provided of course 
sufficient passengers or freight can be found 
for each trip to maintain an adequate load 
factor. 

It is now agreed that commercial operations 
can be run profitably with rotary-wing aircraft 
seating 40 to 50 passengers, but it is obvious 
that an operation of this kind cannot initially 
be launched with machines of this size. Several 
years of experimental operation, during which 
new routes are opened by medium-weight 
models, will be needed before very large types 
can reasonably be put into service. The rela- 
tively high fares it will be necessary to charge, 
compared with those of fixed-wing aircraft, 
will be compensated by the saving in time and 
the convenience offered by rotary-wings over 
short distances. By using larger machines it 
will be possible to bring down the cost per 
passenger-mile or per ton-mile to a value 
comparable to that of the conventional 
aircraft. 

A converted military machine would not be 
as efficient as a helicopter designed specifically 
for commercial use, but it would be useful 
during the intermediate period to enable 
practical transport experience to be gained. 
Its cost price would be lower than a new 
machine’s, but its operating cost would be 
slightly higher — a fact that must be allowed 
for in operational planning. 

From the point of view of military appli- 
cation, larger dimensions would enable other 
tasks than the present spotting and rescue 
work to be done by the rotary-wing aircraft. 
It is even possible to envisage the use of heavy 
helicopters to land troops. Similar operations 
are now carried out by aircraft such as the 
Fairchild Packet, which parachute whole units 
of shock troops over enemy territory. The 
operation is a dangerous one, especially since 
the shock troop, once it reaches the ground, 
has to regroup about its leader under generally 
perilous conditions. With a helicopter the 
whole unit could be set down at a spot care- 
fully chosen in advance, which could only 
increase the success of the operation. What is 
more, the helicopter could come back and pick 
up the troops again when their mission was 
completed, which conventional aircraft cannot 
do. 

The American Army is so far the only one 
which is systematically equipping its units with 
helicopters. Each division is to have a com- 
pany of sixteen light helicopters (up to 3,300 
lbs. weight) and seven medium-weight ma- 
chines (up to 11,000 lbs.). 

These medium helicopters, so useful in both 
civil and military fields, are available today. 
They are the Sikorsky S-55 (built in large 
numbers), Piasecki HUP-2, HRP-2 and H-25-A, 
and the Bristol 173. 
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A feassdie Luh oak chika Aaiacacah WPA “icaaecielmae colin ein ace 
The Piasecki H-21 Work Horse (for 21 troops and 2 pilots) bas been under test for the past year. 


TABLE I: CHARACTERISTICS OF PRINCIPAL MECHANICAL HELICOPTERS 


1-15: United States; 16-21: Great Britain; 22: France; 23: Brazil; 24: Canada 














































No. | Maker and type 3 : = Power plant = ae y 2e £ yy 
1 Bell 47D-1 (H-13G) 1 35/1,” 1 Franklin 200 »=.2,350' 1,000) 3 
2 Bell XHSL-1 2tandem — 1 Pratt & Whitney 2,400 26,500 8,400 | 20 
3 Bell XH-15 1 37’ 4” 1 Franklin 245 | 2,700 695 | 3 
4 Gyrodyne GCA-2 2 co-axial 48’ 1 Pratt & Whitney 450 5,400 1,800 5 
5 Gyrodyne GCA-2A 2 co-axial 48’ 1 Pratt& Whitney 450 5,700) 1,895 | 5 
6 Hiller 360 (H-23 B) 1 35’ 1 Franklin 200 = 2,500 740 | 3 
7 Kaman HTK 2 lateral 38’ 

intermeshing | Lycoming 240 2,500 750 | 3 
8 McCulloch YH-30 2tandem | 23’ 1 Continental 200 = 2,300 695 | 2 
9 Piasecki HUP-2 2tandem 35’ 1 Continental 550 6,100 1,960 7 

10. Piasecki HRP-2 Rescuer 2tandem 41’ 1 Pratt & Whitney 600 7,130; 1,920 | 10 

11 Piasecki Work Horse H-21C 2tandem 44’ 1 Wright 1,425 14,300 4,400 | 22 

12 Piasecki Army Mule H-25A 2tandem 35’ 1 Continental 550 6,100 2,170 12 

13. Piasecki XH-16 2tandem = 82’ 2 Pratt & Whitney 3,300 35,000 11,900 43 

14 Sikorsky S-51 1 48’ 1 Pratt & Whitney 450 | 5,300 1,500 4 

15 Sikorsky S-55 (H-19 A) 1 5s 1 Pratt& Whitney) 600 6,835 2,400 12 

16 Bristol 171 1 48’63,,”' 1 Alvis Leonides 545 | 5,400 1,500; 4 

17 | Bristol 173 2 tandem 48'634”, 2 Alvis Leonides 1,090 10,600 3,150 13 

18 Saunders-Roe W.11 Air Horse | 3 47’ 1 Merlin 1,620 17,500) 5,510 | 25 

19 Saunders-Roe W.14 Skeeter 1 32’ 1 Blackburn 180 2,100 770 | 2 

20 Westland S-51 (Sikorsky licence) 1 48’ 1 Alvis “Leonides” 545 5,700 1,400, 4 

21 Westland S-55 (Sikorsky licence) 1 §3° 1 Pratt & Whitney 600 6,835 2,400 12 

22 | SE 3120 Alouette 1 38’3,, 1 Salmson 200 | 2,750; 1,100; 3 

23 Fabrica do Galeao PB. 61 2 co-axial 24’7” 1 Continental 65 750 210 | 1 

24 Sznycer-Gottlieb SGVI-D 1 34/11%” 1 Franklin 178 2,380 670 | 3 

TABLE II: CHARACTERISTICS OF THE PRINCIPAL JET-DRIVEN HELICOPTERS 
1-5: United States; 6: Great Britain; 7-9: France 
No, Maker and type $ g Be Power plant 3 Ef 2 § 
1 American Helicopter XA-6 1 2 pulse-jets — — 1 

2 American Helicopter XH-26 1 — 2 pulse-jets 705 410 1 
2 Hiller Hornet (YH-32; HJ-1) 1 23’ 0” 2 ramjets 960 595 2 
4 Hughes XH-17 Flying Crane 1 130’ 2 turbojets + 2 burners | 42,000 | 24,000 | (60) 
> Schmidt Para-Copter 1 - 2 pulse-jets - — 1 
6 | Fairey Rotodyne 1 2 turboprops 

+ 4 ejection pipes — -- 40 

7 | $O 1120 Ariel 3 1 365” 1 Artouste gas turbine 

+. 3 burners 2,750 1,290 3 
8 | SO 1220 Djinn 1 28’2 1%,” 1 Palouste gas turbine 
3 ejection pipes 1,260 _- 1 
9 | SO 1310 Farfadet 1 36’ 9” 1 Turboméca Arrius I] 
[ 1 Artouste IT 
+ 3 ejection pipes _ — 3 
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The efficient Hiller Z/ornet ramjct helicopter is being 
built in quantity for the U.S. Air Force and U.S. Navy. 


Heavy machines (gross weight more than 
5 tons) are in an advanced stage of construction 
or even undergoing tests. Examples are the 
Piasecki H-21C of 14,300 lbs. which has been 
flying for more than a year, while the Sikorsky 
S-65 (17,600 Ibs.), Bell XHSL-1 (26,500 Ibs.) 
and Piasecki XH-16 (more than 15 tons) will 
shortly be on the market. 


Evolution of the jet-driven helicopter 


The jet-driven helicopter is far from having 
reached the same stage of development. There 
are many reasons to explain this situation, the 
chief ones being the diversity of the possible 
solutions and the great number of experiments 
needed before any of them can be finally pro- 
nounced satisfactory. 


One very simple solution consists in fitting 
a pulse-jet or ramjet at the tip of each rotor 
blade and passing the liquid fuel through the 
blades by means of the centrifugal force 
developed by their rotation. The only machine 
of this kind for which a production order has 
been placed is the Hiller Hornet with ramjets, 
a two-seater weighing 1,065 lbs., and designated 
YH-32 for the U.S. Air Force and HJ-1 for the 
Navy. This model has a plexiglass domed 
cabin with the rotor above it; there is a short 
fuselage behind, and the whole rests on two 
tubes serving as landing gear. Its price is 
$5,000, its maximum speed 80 m.p.h. and 
its range 30 miles (because of its high 
rate of consumption). Its ceiling is about 
11,500 ft. 

The design used by Chief Designer Morain 
of S.N.C.A. du Sud-Ouest in the SO 1120 
Ariel 3 helicopter is slightly more complicated 
but provides substantially better performance. 
It employs a burner at each blade tip, for 
which the gas mixture is supplied by a gas 
turbine inside the fuselage. This solution is in 
essentials a compromise between the thermo- 
dynamic repuirements in connection with the 
cycle whereby energy from the fuel is con- 
verted, without mechanical transmission, into 
power on the rotor, and the aerodynamic 
and structural requirements for a rotor which 
will be efficient in all flight phases. 

It is possible to provide thermopropulsion 
outside the rotor. In this case the working 
fluid is produced by a generator in the fuselage 
and distributed, by means of collectors with 
rotating joints, through conduits inside each 
rotor blade and finally through one or more 
ejection nozzles at the edge. Some of the fluid 


The SO Djinn helicopter with blade-tip compressed air nozzles, designed by S.N.C.A. du Sud-Ouest, is fitted with a 


Palouste gas turbine-cum-turbo-compressor unit. 
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Prototype of the American Schmidt Para-Copter pulse-jet helicopter, with stretcher underneath pilot’s seat. Left, 


one of the two ball-bearing mounted pulse-jets with venturi gas flow detector (105 Ibs, thrust). 
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Comparison of rotor power (unbroken lines) and effi- 
ciency (broken lines) ofdouble flow helicopters (top) and 
compressed air helicopters (bottom) for various compression 
ratios. Source of power is a Turboméca Artouste gas 
turbine of 270 h.p. Speeds shown (in m/sec) apply to the 
rotor blade tips. 


may even be used direct for propulsion and 
control of the helicopter. 


This principle has been put into practice 
by S.N.C.A. du Sud Ouest in the SO 1220 
Djinn helicopter, the first prototype of which 
made its maiden flight on January 2nd, 1953. 
Operated by a Turboméca Pa/ouste compressor, 
the Djinn is related to the ramjet helicopters, 
but its fuel consumption is much lower. The 
rotor, which is silent, has the aerodynamic 
qualities of a classic helicopter rotor, since the 
ejection nozzles are completely buried in the 
blade thickness. 


The novel and marked advantages of this 
helicopter are due primarily to its great 
simplicity. It weighs less than 660 lbs. empty, 
but can carry a load equal to its own weight. 
It is particularly cheap to construct, and its 
cost price, in quantity production, would be 
about half that of the light helicopters now in 


service. 


Another solution is being tried out at 
France’s Société Giravia by Mm. Lepére and 
Pouit. It uses a system of two flows with equal 
pressure. As is known, the exhaust gases of 
any engine contain a substantial proportion 
of energy which is wasted in the form of heat. 
The use of the double-cycle system therefore 
improves overall efficiency. As the exhaust 
gases must be cooled before they can be circu- 
lated inside the rotor blades, a low-pressure 
air compressor, driven by the engine, mixes 
fresh air with the hot gases. This compressor 
should be of such a size that it can absorb the 
whole of the mechanical force on the engine 
shaft and deliver sufficient air both for the 
engine and for the cold air flow to the rotor. 
Thus it is possible to supercharge the engine 
by part of the compressed air and to use the 
rest to reduce the temperature of the exhaust 
gases. By retaining the same ratio between 
compression and exhaust pressures the engine 
can be made to work under normal conditions, 
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the exhaust pressure of the engine being very 
nearly equal to the super-charged air pressure. 
Two flows of equal pressure are thereby ob- 
tained, one of high temperature (exhaust) 
and the other of low temperature (dilution 


flow. 


The advantages of this system are felt in the 
power per unit weight and the consumption. 
Furthermore, it is only by using two flows of 
equal pressure that high temperature exhaust 
gases can be passed through hollow light alloy 
blades. The two flows pass parallel through 
the blades, the cold air forming a peripheral 
stream around the hot gases and insulating the 
blade structure. 


An improvement in efficiency (from the 
consumption point of view) results from the 
increase in the total expansion ratio due to the 
supercharging of the power plant and a 
compound expansion in which the engine 
constitutes the high-pressure stage and the 
rotor the low pressure turbine. 


The increase in power per unit weight is due 
to the supercharging and the increase in output. 
In addition to these advantages, this principle 
greatly simplifies the problem of revolving 
joints, since it is only necessary to seal off the 
cold flow from the atmosphere, as in a simple 
compressed air system. 


Gyrodyne and compound helicopter 


The gyrodyne is a rotary-wing machine in 
which the rotor, mechanically or jet-driven as 
in the helicopter, provides lift only, horizontal 
motion being supplied by some other means. 


Thus in a gyrodyne the circle described by 
the blade tips remains roughly horizontal in 
cruising flight, which reduces the break-away 
of the flow on the receding blade. This means 
a reduction in vibration due to aerodynamic 
asymmetry in level flight, and, as maximum 
speed is generally limited by the vibrations 
and not by the available power, the gyrodyne 
principle enables higher speed to be obtained. 


It is also possible in the gyrodyne configu- 
ration to fit small fixed wings whose lift will 
augment as horizontal speed increases. These 
small wings “relieve” the rotor of some of its 
lifting duty so that it can rotate at lower pitch 
without creating dangerous vibrations. 


This method of eliminating the vibrations 
produced by the break-away on the receding 
blade cannot be used if forward propulsion 
depends on the rotor disc inclination (the case 
in the classic helicopter). Therefore, fixed 
wings on a conventional helicopter would be 
of little use, as the rotor disc inclination would 
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The French SO 1310 Farfadet compound helicopter has two independent gas turbines, a three-hladed rotor with com - 
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pressed air nozzles and a fixed wing with a span of 21 ft. 8 ins. 


be itensified when the load on the rotor is 
reduced. 

The gyrodyne principle, that is, forward 
propulsion independent of the rotor incidence 
and the sharing of the power supply by the 
rotor and the horizontal mover, can be 
employed advantageously if the total lift is 
distributed between the rotor and the fixed 
wings. 

Here again the use of a gas turbine solves 
the problem, because it gives superior power 
at the price of a relatively small increase in 
specific fuel consumption. 

The Fairey Rotodyne (Britain) now being built, 
has a jet-driven rotor and two turboprops. It 
can operate as a pure helicopter or a gyrodyne. 
Designed to carry up to 40 passengers, the 
Rotodyne is to have a horizontal speed of at 
least 180 m.p.h. 

At very high horizontal speeds the rotor can 
be entirely freed of its lifting role, either with 
the blades windmilling in neutral pitch or with 
the rotor held stationary in such a position as 
to create minimum drag. As high horizontal 
speeds are to be obtainable, this is a good case 
for use of the gas turbine. 


The SO 1310 Farfadet is the first French 
jet-powered compound helicopter. It made its 
maiden flight, as a helicopter, on May 8th, 
1953, and as a compound aircraft on July 2nd, 
1953. 


The Farfadet is fitted with two independent 
engines, which give it the reliability of a twin- 
engined machine: at the rear there is a 360 h.p. 
Turboméca Arrius I] which supplies the rotor 
with compressed air, in front a 360 h.p. 
Artouste II turboprop driving a controllable 
pitch propeller. Each of the three rotor blades 
carries a burner at its tip. The fixed wing, used 
in horizontal flight, has a span of 20 ft. 8 ins. 
The machine is designed to carry two passen- 
gers and a pilot at a speed of 150 m.p.h. over 
a distance of 250 miles. 


Scarcely had the Farfadet made its first 
flights than the design office was planning a 
larger jet-powered compound helicopter capa- 
ble of carrying 15 to 20 passengers over a 
distance of 250 to 350 miles, in other words, 
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suitable for highly useful commercial experi- 
mental operations. 
* 

While at the present stage of technical 
development, the cost per passenger-mile is 
still high, the undeniable advantages of “door- 
to-door” service are already tempting the air- 
lines. Furthermore, the speed and ease of 
employment of compound helicopters, could 
provide a valuable solution to a great many 
military problems by giving the units of all 
services a mobility they have hitherto not 
known. 


Conclusions 


Safety of operation and time-saving are the 
characteristics which will make the helicopter 
into an attractive means of transport. If an 
aeroplane makes a forced landing it ploughs 
over the ground for a long distance and at high 
speed; the helicopter on the other hand, can 
glide down and land at very low or zero 
forward speed in the smallest space. A rescue 
machine can then easily pick up its passengers 
and take them on to their destination. 


One of the striking features of transport by 
helicopter is that city-to-city services can be 
routed via international airports so as to pick 
up and set down passengers almost at their 
front doors; this would bring many air ser- 
vices within reach of residents of outlying 
regions. 

The helicopter is rapidly developing into a 
modern means of transport. The U.S. au- 
thorities have not hesitated to advance the 
large funds needed by helicopter designers 
and are now reaping the harvest. Europe has a 
number of excellent prototypes, it is true, but 
no production. 


Yet, the potential users are countless! Army, 
navy, air force, airlines, users of all categories 
would buy helicopters if they could find them 
on the market. We must not be surprised if 
foreign firms come along, probably quite soon, 
with offers of simple equipment which we 
could have made just as well ourselves had we 
not been so inexplicably and inexcusably 
negligent. 
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1941: Igor Ivan Sikorsky in the VS-300, during his record endurance flight over Strat- 
ford, Connecticut. 





1946: Student pilots of a civil helicopter pilot school in four-seat Sikorsky S-5Is. 





1946: The S-52 was produced by reducing the 8-51’s dimensions and engine power. 


1949: A twelve-seat Sikorsky S-55 (HRS-1) flaring out prior to landing. 
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Igor Sikorsky’s Helicopters 


= Ivan Sikorsky, one of the most gifted aircraft designers of our 
day, was born in Kiev, Russia on May 25th, 1889. He started constructing 
aircraft in 1908, learned to fly in 1910 and, in 1913, built the first four- 
engined aircraft in the world, the prototype of 75 large bombers for the 
Czar’s Army. After the Russian Revolution he went first to France and 
then, in 1919, to America, where he designed several successful commer- 
cial flying boats and amphibians. 

Fascinated by the idea of the rotary-wing aircraft, Sikorsky in 1939 
built his first helicopter prototype, the VS-300, which had a 75 h.p. 
engine, one main rotor and three tail rotors, and test flew it himself. 
Two years later, on April 15t and May 6th, 1941 he set up two inter- 
national endurance records of 65 minutes and 92 minutes respectively in 
a 150 h.p. development of the earlier design, and proved that his heli- 
copters were practical flying machines. United Aircraft Corporation 
took up this advanced design and entrusted Sikorsky with its further 
development. 

Sikorsky’s first two-seat helicopters, the 185 h.p. R-4B (1942) and 
250 h.p. R-GA (1943)—each with a single vertical tail rotor—were 
immediately put into uniform and gave valuable services during World 
War II. Altogether 355 machines of the two types were built. The year 
1943 also saw the first flights by the prototype of the four-seat S-51 (with 
a 455 h.p. engine), which was then built in large numbers and is in use 
in a good many countries today. Its civil version was the first to be cer- 
tificated by the U.S. Civil Aeronautics Administration. 

An attempt, made in 1946, to derive a “‘popular” two-seat civil model, 
the S-52 (with a 180 h.p. engine) from the S-51 by reducing its dimen- 
sions and engine power did not succed, though a three-seat version, 
the S-52-2, with a 250 h.p. engine, was ordered by the U.S. Air Force and 
Navy. A major success, however, was scored by the twelve-seat S-55 
(or H-19), developed for the U.S.A.F. It received its baptism of fire in 
Korea and has since won a place for itself in civil air transportation. Two 
helicopters of this type have even flown across the Atlantic (in stages). 

Today a twin-engined helicopter for 28 persons is under development 
at Sikorsky’s. It is to have the designation S-56 (or XHR 25) and be used 
as assault troop transport or commercial helicopter. This type again has 
a single rotor (five-bladed), and the two engines are fitted in nacelles at 
the end of short stub wings. 


1954: A sketch of the 28-seat Sikorsky S-56: large-diameter five-bladed rotor; two 
engines in nacelles. 
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“Heli-Midgets” 


McDonnell XH-20 Little Henry (USA) 

Oldest known experimental single-seater with ram- 
jets at blade tips; U.S.A.F. order in 1946; develop- 
ment suspended. 


Hiller YH-32 (HJ-1) Hornet (USA) 

Two-seater, with Hiller ramjets and inherently stable 
two-bladed rotor, produced for the U.S. Air Force, 
Navy and Marines. Open fuselage or cabin; wheels 
or skids. 


American Helicopter XH-26 Jet Jeep (USA) 

Experimental single-seater with firm’s own pulse-jet 
engines: weight empty roughly 300 Ibs; gross weight 
900 Ibs. With XAJ 6-7 pulse-jet (diameter 6-7 inches) 
and 50 U.S. gallons of fuel, endurance is 1% hours. 


American Helicopter XA-5 Top Sergeant (USA) 
Two-seater developed in 1949, with two XAJ 9-4 
pulse-jets (9-4 inches in diameter), and used for testing 
this new form of propulsion. The XA-5 was replaced 
two years later by the single-seat XA-6 Buck Private. 


Baumgartl PB. 61 (Brazil) 

Experimental single-seater, designed in 1949 by the 
Austrian engineer P. Baumgartl at Fabrica do Galeao, 
with 65 h.p. Continental engine. Baumgartl has since 
developed another small helicopter, the PB-62, with 
single main rotor and tail rotor. 


Pentecost Hoppi-Copter 104 (USA; GB) 
Single-seat experimental helicopter, developed by 
Pentecost in the United States, and later built under 
licence by the British firm of Hoppi-Copters Ltd. 
(Marwyn Ltd.); 40 h.p. Triumph engine. Began flight 
testing in 1948; no further news since then. 


SNCA du Sud-ouest $0 1220 Djinn (F) 

Driven by compressed air jets and Turboméca Palouste 
turbo-compressor; single or two-seater for pilot train- 
ing, observation and ambulance services, or ground 
attack operations with light armament. Two SO 1220s 
are flight testing. 


Saunders-Roe W.14 Skeeter (GB) 

Two-seater built in several versions, latest of which, 
the Skeeter Mark 5, has a 180 h.p. Blackburn-Cirrus 
Bombardier engine (derived from the Cierva W. 14 
prototype). 























































Bristol 173 


The military prototype of the Bristol 173 Mark 1 
twin-rotor helicopter (without stub wings) went 
to the British aircraft carrier H.M.S. Eag/e (36,800 
tons) in November 1953 for operational testing. 
The two three-bladed rotors are folded to facilitate 
stowage on board. Power plant: two Alvis Leonides 
73 of 550 h. p. take-off power each (photo: British 
Crown Copyright). 
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Artist’s impression of the projected Fairey Rotodyne compound helicopter for 40 
passengers: two 3,000 s.h.p. Napier Eland propeller turbines; four-bladed rotor with 
jet nozzles at blade tips; fixed wing to relieve rotor in cruising flight; normal elevator 
and rudder unit. 


Helicopters for Intercity Service 


BY A. STEPAN, DESIGN OFFICE 
FAIREY AVIATION COMPANY, HAYES, MIDDLESEX 


Probably one of the designer’s most urgent tasks today is to make 
rotary-wing aircraft capable of meeting the requirements of intercity 
traffic, including, of course, feeder service for the long-range fixed-wing 
schedules. As airports as a rule are far outside the towns they serve, 
while helicopter stations can be built right in the centre, the rotary- 
wing aircraft would be definitely faster on short stages (up to about 
250 miles) than the present fastest combination of bus, aircraft and bus. 

Preliminary requirements for city-to-city helicopter services are that 
the equipment used must be safe and economical. The first requirement 
means multi-engine design and full blind flying ability, the second a reason- 
able cost per passenger-mile. The rotary-wing machine must at least be big 
enough (30 to 50 passengers) to compensate, from the economy point 
of view, for its relatively low cruising speed and high purchase price and 
operating costs. 

If the power plant of a helicopter consists of several independent units, 
the failure of one unit, though making hovering and vertical take-off 
impossible, will not impair cruising capacity. The helicopter would then 
land at the nearest airport—instead of its scheduled city heliport—and 
transfer its passengers to a replacement machine. 

Blind flying qualities should be provided by making the machine 
inherently stable and by installing automatic pilots and accurate radio 
navigation equipment (e. g. the Decca Flight Log). 







Saunders-Roe’s projected Transport Helicopter compound helicopter for 50 passengers 
powered by turbojets: three-bladed rotors in tandem; pusher propeller at rear; high 
{ aspect ratio wing; normal elevator and rudder unit. 
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The Bristol 173 Mark 2 twin-rotor compound helicopter (not a gyrodyne) for 15 persons 
(two 545 h.p. Alvis Leonides) is regarded as a precursor to larger rotary-wings for 
intercity services, in particular for the 40-passenger Bristol 181. 


Where operating economy is concerned, the main problem lies not so 
much in size (and seating capacity) as in the level of vibration-free flying 
speed. In pure helicopters (e. g., the Bristol 171), whose rotor discs have 
to be inclined forwards so as to produce forward thrust, this speed is 
relatively low. Periodic compressibility phenomena on the advancing rotor 
blade (speed of flight plus rotation speed) and break-away processes on the 
receding blade (speed of flight minus rotation speed) both narrow down 
the undisturbed forward speed, and both phenomena are considerably 
intensified by the forward inclination of the rotor disc plane and the 
high blade loading which is inevitable in large helicopters. 

Growing preference is therefore being given to the gyrodyne, in which 
a pusher or tractor propeller provides forward thrust. The gyrodyne 
obtains higher flying speeds than the pure helicopter, because its rotor 
disc remains practically horizontal in cruising flight. If a gyrodyne is 
also given small auxiliary wings and thus made into a compound helicopter, 
the disturbance-free cruising speed can be still further increased, as the 
rotor is relieved by the fixed wings and can therefore rotate at lower 
pitch, i. e., with smaller periodic pitch change. If the fixed wing carries 




















Westland’s W. 80 project for a 36-passenger helicopter powered by two Bristol Hercules 
engines of approx. 2,000 h.p. each, mounted outboard in nacelles. Three- or four- 
bladed main rotor 94 ft. in diameter and conventional tail rotor; max. cruising speed 
140 m.p.h. 


(Il the fixed wing carries) a great proportion of the weight in cruising 
flight, then only a small backwarts inclination of the rotor is neces- 
sarry to enable it to carry the rest of the load by windmilling vi- 
brationless without any power input. During vertical take-off and land- 
ing the gyrodyne works as a normal helicopter, i. e., without forward 
thrust or lift from the fixed wings. 

British European Airways have made thorough investigations to 
determine what cruising speeds and passenger accommodation are 
needed for economic intercity rotary-wing craft and have written their 
results into a specification. The Corporation demands a cruising speed 
of 150 m.p.h. and seating capacity for at least 40 passengers. Higher level 
speeds than 150 m.p.h. are, however, desirable, tu ensure punctuality of 
services in head wind conditions. Equipment must also have more than 
one engine and full blind flying capacity. 

B.E.A.’s requirements have set British designers a series of problems, 
which can, however, be solved in the light of today’s engineering know- 
ledge. A number of aircraft firms, namely Bristol, Fairey, Percival, Saun- 
ders-Roe and Westland, are working on designs for this “‘Bealine Bus’, 
but it will probably be several years before the first scheduled service can 
be opened in greater London and to Britain’s major industrial centres. 
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BY PIERRE M 


Tre helicopter performs a great many tasks. 
It is a transport vehicle, an agricultural instru- 
ment, a crane or an ambulance. But all its jobs 
are carried out in very special sets of circum- 
stances. Unless all the necessary conditions are 
present its use becomes impossible. “Rotary- 
wing machines can do anything,” it has been 
said, “but never without a number of pro- 
visos.” The commercial helicopter will be the 
fastest means of transport between two cities, 
provided the distance is short and high- 
tonnage machines are developed. If there is no 
opposition in the air, it can play an important 
part behind the firing line, if not on the actual 
battlefield. The only machine which can do 
without elaborate ground organization, it re- 
places the truck where supply problems are 
difficult, but it is far from being able to carry 
the same weight. A philanthropic building 
contractor could use it as a crane, and it could 
render similar services to an army in difficult 
country. Agricultural cooperatives are begin- 
ning to have a helicopter parked in the barn, 
alongside the reaper and binder. But they still 
do not know whether the light aircraft might 
not be just as suited to their needs and much 
more suited to their pockets. 

Because it has been so long developing, the 
military have not been able to use it until very 
recent years—first as a “flying jeep” for com- 
mand communications, then as an ambulance. 
In Korea more than 12,000 wounded were 
evacuated by rotary-wing aircraft. Next a more 


Helicopters ferry reinforcements and supplies during ‘‘ Operation Summit” in Korea 
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The Helicopter in War 


GALLOIS, PARIS 


specialized task—which it alone can perform 
at such speed—was allotted to it, that of laying 
telephone lines in difficult country. During 
exercises it has succeeded in “laying” 75 miles 
of cable per hour. The helicopter has also 
transported urgently required replacements or 
special supplies. It has played its own part, in 
complement to the cargo aircraft and the motor 
truck, in logistics systems. A machine with a 
thousand secondary virtues, it is acclaimed by 
all on account of its all-round value rather than 
because of any single quality. 

Does today’s accelerated development of 
methods and means of combat render the use 
of rotary-wing aircraft more or less interesting 
than hitherto? In examining this question, 
allowance must be made for the effects of 
nuclear weapons. 

The increase in stocks of projectiles with 
nuclear explosives and the development of a 
whole range of atomic weapons adapted to 
different tasks and conditions of employment 
have already relegated to the past a number of 
operations which but recently appeared most 
promising. In a general war, a mass amphibi- 
ous operation such as the Normandy landing 
of June, 1944, is difficult to imagine. Nor 
would it be easy to use airborne forces as at 
Arnhem. The atomic explosions at Bikini in 
July, 1946 made it clear that it would soon be 
impossible to assemble a combat and transport 
fleet in a limited area. Whatever modifications 
or improvements are made in the design and 





September 20th, 1951 (Sikorsky 8-55). 







More than 12,000 U.N. wounded were rapidly carried to 
field hospitals during the hostilities in Korea. 


construction of surface vessels, it is no longer 
feasible to conceive of them grouped off a 
landing area and disgorging their load of men 
and material at their ease. Any such operation 
in force at a single point on the enemy’s coast- 
line would mean concentrating so many naval 
vessels as to form a wonderful target for an 
atomic sledge-hammer blow. The navy and the 
specialists in amphibious warfare have naturally 
sought to limit the vulnerability of their equip- 
ment. If troop transport vessels are to survive 
an atomic attack, it can only be by dispersing 
widely in the landing zone. But it is scarcely 
possible to land on a defended coast without 
having an overwhelming local superiority, 
which can only be obtained by a powerful con- 
centration of landing vessels. The United 
States Navy advocates use of the helicopter to 
build up the concentration required, to obtain 
local superiority and take advantage of a certain 
degree of surprise. Rotary-wing machines 
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obviously move faster than landing craft and 
are less vulnerable than a flotilla of barges 
advancing in groups towards the land. How- 
ever, they also carry fewer men, fewer arms 
and fewer supplies, and it will be several years 
before they can move the heavy equipment 
needed for neutralizing an enemy entrenched 
behind his coastal defences. On the other hand, 
the assault helicopter can skirt the defences, 
enable them to be taken from the rear and, by 
increasing the threat to the enemy, force him 
to extend his defences in depth. Large transport 
vessels come into their own when the helicopter 
is used for this sort of operation. They need no 
longer remain immobile while barges take to the 
water and troops are landed, and hence can 
more easily evade submarine attack. The forces 
landed in this way are more flexible, they have 
greater freedom in the choice of point of con- 
tact than if they were transported by conven- 
tional surface means. If the attacker’s air forces 
have previously destroyed the enemy’s fighter 
strength at its bases—and thus won local 
mastery of the air—and if they have in part 
neutralized the enemy’s coastal defence organi- 
zation on the ground, limited his ability to use 
atomic weapons and chased his fleet from the 
projected landing zone, an amphibious oper- 
ation based on the employment of heavy heli- 
copters has a good chance of succeeding. Need- 
less to say, the necessary heavy helicopters must 
first be built in large quantities. If all these 
conditions are fulfilled, and vertical operations 





Helicopter assault operations can be staged from aircraft carriers against ‘“‘any coastal zone in the world’’, circumventing atomic dangers to ships and coastal fortifications. 


are added to the normal directions of landing 
operations, amphibious warfare could be re- 
vived and thus escape from the historical sec- 
tion of manuals on the military art. 

Experts on airborne operations and more 
generally the advocates of vertical warfare have 
also turned their thoughts to the helicopter. 
Owing to its special qualities, it enables broken 
country to be occupied. Troops carried in by 
rotary-wing machines have no more than a 
passive role to play in the adventure. It is not 
necessary te train them specially or even to 
select them as carefully as parachutists. They 
are already properly grouped on arrival on the 
ground and in better condition than if they are 
parachuted. The whole operation can be carried 
out in bad visibility, and, as in a coastal land- 
ing, the helicopter can adapt itself to the local 
conditions of the moment and choose a less 
heavily defended spot to set down its human 
cargo. Finally, naval experts believe that, used 
in conjunction with aircraft carriers, the heli- 
copter can give staff planning offices very great 
resources, since by backing up its low endur- 
ance with the almost unlimited range of the 
aircraft carrier, a “heli-borne” operation could 
be conducted “‘against any coastal region in the 
world”, provided of course that the carriers can 
get sufficiently near to it. The infantry, on the 
other hand, prefer to stick to the cargo aircraft. 
They have gradually abandoned the glider and 
adopted the aircraft capable of carrying heavy 
parachutable loads. Guns weighing ten tons 


The U.S. armed forces are seeking helicopters capable of carrying 40 troops, a 6-inch gun or a 2.5-ton truck. The twin- 
engined Piasecki H-16 Transporter carries 40 soldiers or three jeeps. 
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have already been dropped without major 
difficulty at either end. However, as it is almost 
impossible to deny the dropping areas to enemy 
jet aircraft and prevent them from launching 
one or more atomic projectiles on it, the ambi- 
tions of the airborne forces have had to be 
limited. It appears to be virtually impossible 
today to establish a centre of resistance or a 
bridgehead behind the enemy’s lines and to 
keep airborne troops in it supplied from the 
air. Even if its scope is reduced, this type of 
operation is becoming more and more difficult. 
The air infantry units themselves would have 
to be scattered at the outset and opposition from 
the ground would have to be sufficiently slight 
to enable them to disperse on arrival. They 
would have to be light to ensure manoeuvra- 
bility, and fast to enable them to move away 
immediately from their dropping point. Here 
the helicopter could be used only for operations 
of limited scope, carried out near the firing 
line, i.e., for commando operations rather 
than for vast airborne assaults such as appeared 
forseeable on the morrow of the last war. An 
American expert, however, advocates rotary- 
wing aircraft as an instrument of vertical war- 
tare, but he adds that it must first be given six 
or eight times the range it has today. 

In Korea, rotary-wing machines played im- 
portant tactical roles with success. Helicopter 
formations have been compared with the 
cavalry of old. On several occasions light units, 
of company or battalion strength, have been 


Reconnaissance helicopters can take off from small ship- 
board areas for submarine spotting. 
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transported from one point of the battletield to 
another in a few tens of minutes. For example, 
units of reserves were able to intervene almost 
immediately in the front-line fighting, their 
“vehicles” having set them down almost at the 
very point where they were to be engaged. As 
a result of these experiments the 8 to 10 ton 
helicopter was decided to be indispensable for 
transport missions in the combat zone. The 
United States Army believes that it would be 
very useful to be able rapidly to move 155-milli- 
meter guns, three-ton trucks or some forty 
armed troops. Some of its experts think that the 
time is not far distant when the helicopter will 
carry loads approaching those transported by 
the cargo aeroplanes of the airborne units 
today. 


Other tasks than the rapid transport—over 
limited distances—of small troop reinforce- 
ments have been envisaged. A rocket-launch- 
ing helicopter was designed a few years ago. 
As a result of tests carried out aboard a sur- 
faced submarine, the infantry also tried to 
evolve a combination of light helicopters work- 
ing closely with armoured units as aerial obser- 
vation posts. The tank’s efficiency was in- 
creased, but it might have been found difficult 
to recruit sufficient pilots for the helicopters. 
The U.S. Army have thought of using heli- 
copters to cross mined or infested areas, a task 
for which only heavy-load carrying machines 
would be suitable. 


In ground fighting, the mobility that rotary- 
wing machines could confer is very attractive, 
especially now that the battlefield is threatened 
by atomic weapons, which would be aimed 
against all concentrations of any size. Just as 
the navy seeks to overcome the disadvantages 
of dispersion imposed on its landing units, the 
army is also on the look-out for equipment to 
give it the fluidity and mobility it needs. The 
helicopter could provide a solution for both 
forces if it were simpler, sturdier, cheaper, with 
a greater carrying capacity, less vulnerable, and 
so On... 


Mobility of helicopter units is facilitated by large modern 
transport aircraft. Here a Douglas C-124 Globemaster I1 
of the U.S.A.F. accommodates a Sikorsky H-19 (S-55) in 
its capacious belly. 
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Two years ago the United States Army allo- 
cated large funds for the development of every 
kind of flying equipment that would be capable 
of modernizing its forces. Plans were made to 
control road traffic from Piper Cubs fitted with 
loudspeakers and to use Helicopter Transport 
Companies for mass troop movements and 
carriage of supplies. 


It is agreed that certain conditions must be 
fulfilled if helicopters are to be used in the 
combat zone, namely, there should be no oppo- 
sition in the air and not too much on the 
ground. Because of the present-day speed of 
aircraft and the difficulty of detection at low 
altitude, air opposition could be regarded as 
eliminated only after the enemy’s air strength 
had been completely crippled in the sector in 
question. But then—with or without heli- 
copters—many operations are possible if air 
opposition ceases. As for the ground defences, 
the helicopter can cope with these reasonably 
well, thanks to its flying qualities. It can make 
use of ground cover, take advantage of its 
speed and its ability to climb or descend verti- 
cally. 


There has been considerable discussion of 
the vulnerability of rotary-wing aircraft. The 
area of the blades represents only 5 to 7%, of 
the area of the rotor disc, so that a helicopter’s 
“wing unit” is theoretically les vulnerable than 
that of a fixed-wing aircraft. Furthermore, its 
transmission and rotor can easily be armoured 
since they are relatively small in area. As for 
the rest, if the type’s weight margin were suffi- 
cient, it would be easy to provide the helicopter 
with armour plating at least equal to that used 
to protect a conventional aircraft and its crew. 
There remains the question of speed. A con- 
ventional aircraft flying near the ground is an 
almost impossible target for light arms, but the 
helicopter, no matter what its range and po- 
sition in relation to the gun, has only a rela- 
tively low angular velocity. However, it has 
been proved that it can evade small-calibre fire 
fairly easily. The Korean war showed that 
these machines are relatively vulnerable to 
fire from light weapons, but it would not be 
correct to try and apply the lessons of this 
experience to other circumstances. If it is con- 
sidered as a means of transport, the helicopter 
should be employed under the same conditions 
as other means of transport, that is to say, with 
adequate protection. It does not seem feasible 
to use it as a combat machine except in certain 
very special circumstances or for special mis- 
sions where there is little danger of enemy re- 
taliation. 


In the present state of helicopter develop- 
ment, the navy has a much wider field of use for 
the helicopter than have other services. To 
such missions as liaison between vessels for 
command purposes, the transport of the sick 
and wounded, and rescue operations at sea, 
they have added other, more specifically mili- 
tary tasks. The rotary-wing’s small dimensions 
and its flying qualities enable it to be used from 
the deck of cargo ships, as look-outs or even 
for mine sweeping or anti-submarine oper- 
ations. The latter task could easily be per- 
formed by helicopters patrolling a “beat” ex- 
tending along a certain stretch of coast. A 
medium-weight helicopter with good range, 
capable of hovering over the sea long enough 
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posts for 
light 


Light helicopters can serve as observation 
armoured units. The U.S. Hiller Hornet ramjet 
helicopter making a vertical night landing. 


to detect its prey and of carrying sufficient de- 
tection equipment and depth charges, would be 
highly effective here. In the majority of cases 
there would be no need to fear enemy air 
opposition, and it would be easy for the machine 
to evade attack from the sea. Thus, if it has 
been decided to equip every American infantry 
regiment with a communications and command 
helicopter, the Navy is showing an even greater 
interest in the present and future potentialities 
of rotary-wing aircraft. 


Helicopters could also be used with signal 
success for rescue purposes and to direct 
emergency reorganization measures after an 
atomic raid. A first experiment was made in 
Washington early last year. During a simulated 
alert, the crew of a helicopter observed the 
functioning of the ambulance services. Fitted 
with V.H.F., it conducted operations by direct- 
ing ground vehicles to “critical” points. An 
investigation into the services that could be 
rendered by rotary-wing machines after an 
atomic attack on large built-up areas would 
seem to be indicated. Helicopter units could 
undoubtedly be used effectively for all such 
tasks as surveying the extent of damage, direct- 
ing first rescue operations, laying cables to 
restore essential communications, assisting in 
fire-fighting and actual rescue missions. 















It is certain that if a new global war were one 
day unleashed, a double mass movement would 
ensue. On the one hand there would be the 
population fleeing before the advancing ground 
forces—that is, a general movement away 
from the front; and on the other hand, an 
evacuation of the large centres of population 
regarded as exposed to atomic attack. The latter 
movement would radiate from the town to- 
wards the country, regardless of the other 
movement away from the front line. In these 
circumstances, suitably equipped helicopters 
could be used to reduce panic and channel the 
traffic. 


















Such are the major fields in which tke rotary- 
wing aircraft can be employed. It is not a 
substitute for any other existing weapon or 
means of transport, but a complement which 
enables their possible uses to be expanded. 































































Progress 


The “Skyray” at Sea 


The last world speed record over a 3-km 
measured base (1,212:5 km/h) set up by Lieu- 
tenant Commander James B. Verdin at Ther- 
mal, Calif., on October 3rd, 1953, in the XF4D-1 
prototype of the Navy’s Douglas S&yray is still 
fresh in all memories. That the Skyray also is an 
efficient combat aircraft has now been proved 
by the successful completion of its operational 
tests on board the aircraft carrier U.S.S. Cora/ 
Sea. 

The photographs show the XF4D-1 proto- 
type during take-off and shortly after landing 
on the Cora/ Sea’s deck. Folding wings reduce 
the space required in the elevators (picture) and 
on the hangar deck. 

The Douglas Skyray has been ordered in 
quantity by the U.S. Navy, and the first pro- 
duction model is scheduled for completion this 
spring. Although the prototype made its record 
flight with a Westinghouse J-40 turbojet of 
11,600 lbs. thrust (with reheat), the production 
version is to be fitted with the more powerful 
Pratt & Whitney J-57. 


Understandably enough, the Skyray’s data 
are secret. However, it was announced after the 
record flight that it took off with a gross weight 
of 20,000 Ibs. and landed with a weight of 
16,550 lbs.—Span 33 ft. 6 ins., length more 
than 50 ft. 


VOLUME 1X No. 1, 1954 








in Pictures 


Douglas X-3 —The“Flying Stiletto”’ 





trols for the ailerons and landing flaps have 
had to be mounted externally in under-wing 
fairings. 

The performance obtained during test flights 
has not been revealed, though it is certain that 
Test Pilot Bill Bridgeman has repeatedly flown 
at high supersonic speeds. It seems doubtful, 


The Douglas X-3 research aircraft, designed 
and built under joint U.S. Air Force, Navy and 
N.A.C.A. sponsorship at Douglas’s Santa Mo- 
nica, California, plant, is used primarily for 
investigating the behaviour of a typical super- 
sonic aircraft at subsonic speeds. The flying 


Temperature readings are recorded at 150 
points, while stresses and air loads are indicated 
by 185 electrical strain gauges. 

U.S. Air Force sources state that the X-3 has 
a span of only 22 ft. 8 ins., a length of 66 ft. 
9 ins. (three times the span!) and a maximum 


however, whether the originally projected 
speeds of Mach 3—and altitudes of 20 to 40 
miles—can be attained with the two Westing- 
house J-34 turbojets now used. The two 
engines may be fitted with special afterburners 
which operate as ramjets at very high speeds, 





one-man laboratory carries 1,200 Ibs. of 
research equipment and has more than 850 
“pin hole” orifices for measuring pressures. 


“10,000-Ibs. Thrust Class”’ 


Harold E. Talbott, the United States’ Secretary of the Air Force, 
recently confirmed that the Pratt & Whitney J-57 is the U.S. Air Force’s 
“engine of the future”. It is already earmarked for a number of combat 
aircraft, in particular the Boeing B-52 eight-jet bomber and the North 
American F-100, McDonnell F-101, Convair F-102 and Douglas F4D 
Skyray fighters, as well as for the production version of the Douglas 
A3D twin-jet Navy bomber. 

It has been revealed that the J-57 has an axial compressor with a low- 
pressure group of nine stages and a high-pressure group of seven stages. 
Total compression ratio is 12-5: 1. The low-pressure group is driven by 
a two-stage gas turbine, and the high-pressure group by a single-stage 
turbine (with concentric shafts). Fuel combustion takes place in a “‘cannu- 
lar type” chamber, i.e., an annular chamber with eight flame tubes, 
each having six burners. The material used almost throughout appears 


height of 12 ft. 6 ins. The thinness ratio of the 
short trapezoidal wing is not disclosed, but it 
appears to be so small that parts of the con- 


i. e., their combustion air is taken direct from 
the atmosphere, without passing through the 
turbojets. 


to be steel, which would explain the engine’s relatively high weight, 
namely, more than 4,100 Ibs. A sea-level “dry” static thrust of over 
10,000 Ibs. is expected, a figure which it should be possible to raise to 
15,000 lbs. with reheat. 

One of the pictures shows a front view of the J-57, with its creator 
Wright A. Parkins, Engineering Manager of Pratt & Whitney (left), 
Leonard S. Hobbs, Vice-President for Engineering of United Aircraft 
Corporation (centre) and William P. Gwinn, General Manager of Pratt 
& Whitney. 














Starfire with 48 rockets 


In mid-1953 Lockheed Aircraft Corp. re- 
ported a speed-up in the production of their 
F-94C Starfire two-seater single-jet all-weather 
interceptor (Pratt & Whitney J-48 of approx. 
7,000 Ibs. thrust). The armament of the F-94C 
consists exclusively of electronically-controlled 
2:75-inch rocket projectiles. Twenty-four of 
these are carried in the fuselage nose, and 
twelve each in two wing containers (inboard; 


Fairchild’s ‘‘Cusp Wing’”’ 


Fairchild Engine and Airplane Corporation of Hagerstown, Mary 
land, is a surprise newcomer among the ranks of firms designing or 
building commercial jet transports. The M-186 twin-jet model (top 
picture) will have a wing of unusual shape, a so-called “cusp wing”. 
Fairchild explains that this is a cross between a straight wing and a delta 
wing and should not be confused with the crescent wing (lower picture) 
sponsored by the British firm of Handley Page. The latter is a combi 
nation of straight and swept wings. 

The projected airliner is to have accommodation for 44 first-class or 
64 tourist-class passengers. Its two Wright J-67 turbojets of 12,000 to 
14,000 Ibs. take-off static thrust will be buried in the wing roots, so as 
to reduce cabin noise. The M-186, with a gross weight of 75,000 lbs., 
is to be able to clear a 50-ft. obstruction on take-off after 2,600 ft. and 
land in 2,500 ft. over a similar obstacle. If thrust reversal and wheel 
brakes are used, the landing run can be reduced to 1,400 ft. 

Specifications revealed: span 100 ft., length 98 ft. 7 ins., height 31 ft. 
8 ins., cruising speed 570 m.p.h.—A pure freight version to carry 
35,000 lbs. of cargo is also planned. 





cf. p. 45 of this issue). 


Record Hunter Modified 


Following last summet’s speed records flights, the prototype (WB 188) 
of the Hawker Hunter single-seat jet fighter has now been completely 
overhauled and slightly modified. The pointed nose is retained, and so 
is the short jet pipe for the Rolls-Royce Avon with reheat. An innovation, 








however, is the fitting of dive brakes to the rear of the fuselage, with 
control rods protruding from the fuselage skin, indicating a provisional 
arrangement or perhaps an afterthought. So far the Hunter F. Mark 1 
production model (right-hand picture; Rolls-Royce Avon) has been 
flown without dive brakes. 
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> details and performance figures of the Nord 2501 .Noratlas 
twin-engined military’ and commercial transport are well-known in 
expert circles today, so that we may confine ourselves here to a compila- 
tion of major data directly concerned with production problems (cf. 
Table 1). 

The design of the aircraft was the result of an official specification 
calling for twin-engined transport aircraft of medium weight. We chose 
a high-wing configuration with twin tail booms, central gondola-type 


fuselage and rear-loading doors. 


Design for Production 


When working on a new design, the engineer must take into account 
manufacturing methods which subsequently will facilitate quantity pro- 
duction. The choice of the simplest types of component and sub- 
assembly lending themselves to manufacture with standard workshop 
equipment at low expenditure of time and money, is therefore of the 
utmost importance. 

This principle was successfully adopted in the case of the Nord 2501, 
thanks to the close cooperation between the design office and the pro- 
duction shops. It has led to the application of scientific production me- 
thods while fully guaranteeing the high quality of the product. Pro- 
duction engineers and jig designers were consulted while detail design 
work was in progress, which eliminated subsequent time-wasting 
criticism of the drawings on the part of the production personnel. 

The few observations subsequently submitted by the production 
people were limited to a number of suggestions requesting further 
simplification and thus completed the work accomplished at previous 
design production conferences. The result was that a high degree of 


> 


“producibility” was attained at an early stage. 


* 


One of the chief aims was to divide the aircraft into a maximum number 


of sub-assemblies, partly in order to make optimum use of the special equip- 


Safety: Nord 2501 flying over Paris-Le Bourget Airport on one engine. 
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«Noratlas» in production 


MANUFACTURING, 
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Dimensions 


pan 
Length overall 
Height overall 
Fuselage length 


boom axes 
Main wheel track 
Wheel base 
Centre wing chord 
Wing tip chord 
Front spar 
Rear spar 
Wing area 
Centre wing area 
Elevator unit area 
Rudder unit area 
Aileron area 








106 ft. 7% in. 


72 ft. % in. 
20 ft. 9%in. 


51 ft. 2% in. 
24 ft. 7% in. 


Distance between tail 


1,089-3 sq. ft. 
3681 sq. ft. 
1776 sq. ft. 
130:3 sq. ft. 

85:7 sq. ft. 


TABLE | 


CHARACTERISTICS AND PERFORMANCE OF THE NORD 2501 
All-metal high-wing monoplane powered with two Bristol Hercules 758 
engines of 2,040 h.p. for take-off each, driving four-blade Rotol constant- 

speed popellers. 


Weights and performance 


Gross weight 44,090 Ib. 
Weight empty, fully 

equipped 26,040 Ib. 
Airframe weight 14,840 Ib. 
Wing loading 40°6 Ib. sq. ft. 
Power loading 10-8 Ib./HP 
Top speed 273 m. p.h. 
Cruising speed 

(900 h.p. 205 m.p.h. 
Service ceiling 24,600 ft. 
Single-engine ser- 

vice ceiling 7,550 ft. 
Range with 7,720 Ibs. 

payload 930 miles 


Max. range with aux.tanks 2,610 miles 
Take-off distance at 43,210 Ib. over 


50-ft. obstacle 895 yds. 
Landing distance 
after 50-ft. obstacle 860 yds. 





Economy: Wide rear-loading doors for stowing heavy and bulky air cargo. 

















TABLE Il 
Production planning 


Bourges Main Plant 





wr 
~~ - 

Fuselage production and equipment of fuselage; main final assembly line 

(5 aircraft per month). 


Les Mureaux Plant 





Production of wing centre sections, tail booms and power eggs; secondary 
final assembly line (2 aircraft per month). 


Sartrouville Plant 





Production and assembly of elevator and rudder units. 


Anglet Plant 


aie lle 
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Production of outer wing panels, complete with flaps and ailerons. 
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ment of the various plants and partly in order to reduce the necessary 
labour force to a minimum. 

The airframe of the Nord 2501 consists of 14 major sub-assemblies: fuselage 
in three sections (nose, central, aft); ing in three sections (central, outer 
panels); ¢ai/ unit in six sections (two vertical fins, two rudders, tailplane, 
elevator); two /ai/ booms. 

Wherever practicable, monocoque type of construction was used. This 
made it possible to create sharply separated and easily accessible construc- 
tion elements (facilitating both production and inspection) which could 
readily be joined together in simple jigs. The box-type load-bearing 
section of the centre-wing, for example, is made up of only two main 
elements—top panel with the front spar, bottom panel with the rear 
spar—to which the wing leading edge box, flaps, control rods, etc. are 
added after assembly. 

The best illustration of the way in which production was simplified 
is provided by the central section of the fuselage. This element consists of 
twenty frames, numerous longitudinal stringers and the skin. The two 
main bulkheads, which carry the attachment fittings for the wing centre 
section, are undivided. All other frames are built up from four segments. 
Starting with these segments, the stringers and the skin, the four panels 
of the centre fuselage (port, starboard, top and bottom) are assembled in 
upright jigs and then joined together and to the main bulkheads in a 
further jig. 

The ¢ai/ booms are built up in a similar manner from monocoque parts. 
The pre-formed half-shell skin sections are fixed in the jig, and then the 
stringers, frame segments and attachment fittings are added. Following 
drilling, fastening and riveting, the completed half-shell is placed in the 
assembly jig, where it is joined to another half-shell to form the tail 
boom. Finally, the rudder control rods are inserted. 

In view of the extensive sub-division of the airframe, great attention 
was paid to the problem of énferchangeability through the careful choice 
of olerances, the preparation of numerous /emp/ates for the airframe parts 
and their jigs and provision for rapid dismantling of assemblies. All these 
factors contribute to the simplification of the spare parts and repair 
problems of the Nord 2501. 


Production Planning 


Initially the French Government had planned (as announced on March 
16th, 1951) to place contracts for three pre-production and 177 produc- 
tion aircraft of the type’s military transport version—a total of 180 ma- 
chines. Only 83 military transports were ultimately ordered, but pro- 
mising negotiations are under way with potential commercial buyers in 
France and abroad. 

Demonstration flights by the Nord 2501 in Brazil, Argentina and 
other countries have meanwhile spotlighted the qualities of the aircraft. 
Much interest was aroused particularly by the Noraf/as’ double South 
Atlantic crossing (February and May, 1953), each in two main stages— 
Paris~Dakar, 2,652 miles, and Dakar-Recife, 1,980 miles. 

On the basis of these commercial negotiations, it was permissible to 
assume that the number of aircraft originally scheduled for produc- 
tion—a total of 180—would be built. The rate of delivery was therefore 
determined as follows: 18 aircraft in 1953; 63 in 1954; 80 in 1955; and 
19 in 1956. 

Thus, the programme provided for a maximum production rate of seven 
transports a month—which, considering the size of the Nord 2501 
(44,000 lbs. gross weight), was no small order. The problem was com- 
plicated by a contract stipulation requiring delivery of the first pre- 
production aircraft within 18 months. 

The second planning phase consisted of a study of the resources needed 
to fill the contract: labour force, plant area, machine tools. The labour require- 
ment was estimated at 2,500 men. Assuming a minimum production 
area of 320 sq.ft. per man, the production area worked out at roughly 
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well over 1,000,000 sq.ft. The study of the tooling requirement indicated 
a total of 1,500 machine tools. 

So as to stay within the specified lead time of 18 months for the first 
pre-production aircraft and to bring about the planned steep rise in the 
output curve, prompt procurement of the production tools and rapid 
establishment of stocks of raw materials and equipment was imperative. 


Solution to these Problems 


A labour complement of 2,500 men was estimated as necessary when 
production was in full swing, as just mentioned. On the other hand, 
the general recession in the French aircraft industry between 1947 and 
1951 had led to a substantial diminution in our working force and had 
provoked a precarious economic situation for our concern. We there- 
fore were faced with the need in 1951 of hiring large numbers of fresh 
personnel, though at the same time making sure of the skill of the new 
workers in order to safeguard the quality of the product. On the whole, 
this recruiting programme has now been completed: since its inception, 
the labour force of S.N.C.A. du Nord has increased by about 1,400 and 
has reached the projected level. 

The plant of S.N.C.A.N. had been partly destroyed by bombing raids 
and had to be rebuilt after the war. In addition, the large size of the 
Nord 2501 necessitated construction of a new assembly hall at Les 
Mureaux. Measuring 390 ft. in length, 195 ft. in width and 39 ft. in usable 
height, this hangar has now been completed. 

As regards the sooling equipment: it was necessary to add to the con- 
ventional machining tools (such as lathes, boring machines, grinders, 
milling cutters) a large number of sheet metal forming machines, such 
as heavy and light presses, drawing and stretching presses, extrusion 
presses, etc. To supplement existing equipment—which included a 
number of 2,000-ton hydraulic presses and 350-ton mechanical presses— 
modern high-performance machines were acquired in the United States. 
These included a large Percival stretching and drawing press, several 
Hufford stretch wrap forming presses, and a respectable number of Erco 
automatic riveting machines. 

The auxiliary production equipment also needed completing in many 
respects. This applied particularly to the metal processing equipment, 
such as the heat-treatment ovens for steel and aluminium alloys and the 
anti-corrosion surface treatment tanks. In the Nord 2501 a new surface- 
protection process (the so-called Alumilitage process) was employed for 
the first time and resulted in substantial weight savings. 

The division of the airframe into numerous sub-assemblies made 
possible a rational distribution of the work among the various plants of S.N.C.A. 
du Nord. It was our guiding principle to have each plant specialize in a 
distinct type of work and thus to encourage it to make the best use of 
its aptitudes—and this applied also to the procurement of the production 
equipment. Final assembly and flight testing of all aircraft on order for 
the French Government are reserved for the main plant at Bourges, 
whereas the Les Mureaux factory will take care of final assembly and 
flight testing of the civil Nord 2501. 

The basic thinking underlying this production planning is disclosed 
in Table IT which, incidentally, provides aerial views of the four plants 
involved. It may be added that the two final assembly plants at Bourges 
and Les Mureaux are engaged in a barter traffic of fully equipped fuse- 
lages in exchange for centre wing panels, tail booms and complete 
“power eggs”, whereas the plants at Sartrouville (tail units) and Anglet 
(outer wing panels) must be regarded as sub-contractors. 

Manufacture of special tools and templates took about 1,500,000 man- 
hours of work, which had to be performed according to plan within 
eighteen months. This worked out at 83,300 man-hours a month- 
enough for an average of 416 tool makers. The manufacture of all pro- 
duction equipment in a single plant probably would have created 
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800,000 sq.ft., which with the necessary auxiliary areas gives a total of 
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Stretch-forming a skin panel on the Percival press. 


~ 
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Stretch-wrap forming a component on the Hufford machine. 


S.N.C.A.N.’s mechanical and hydraulic presses. 


View of one of the workshops. 
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The role of sub-contractor is played by the - 
plants barter their products. 


considerable difficulties, one of the problems being the sudden need for such 
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plants, the task was completed with the labour force that was available. 
Obviously it was not possible to distribute the tooling equipment orders 
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absolutely evenly among the four factories. Some of them had up to 
: Bie a 
180 tooling specialists, others had many less. On the whole, however, 
the equipment procurement programme was completed satisfactorily 
: ¥ Si! 
and on time. 
. . - . . - . W 
In addition, the procurement of raw materials, semi-finished products and 
ae ; st 
finished equipment bought from outside sources was widely decentralized. 
eek . : oP F 1S 
While it was not always easy to obtain punctual delivery of raw materials 
— ; C ' ' - - Ww 
and semi-finished goods, the long delivery periods required for complete 
; , : : : i te 
equipment items made the immediate award of contracts and the elabo- 
. = . . . . — - oO} 
ration of precise delivery schedules imperative. For the first twenty 
; : ef 
Sartrouville plant; Complete tail unit undergoing final inspection prior to being shipped - 
to the final assembly line. of 
TABLE Ill at 
Production Progress Diagram m 
Production progress is marked by entries in colour, while a cord stretched 
vertically across the diagram shows at a glance whether production is on 
schedule or whether lags have occurred. From top to bottom: Fuselage; wing 
centre section (plan central); outer wing panels (ailes extr.); tail unit (empen- h 
‘ 


nages); power plant (G. M. P.); propellers and undercarriages (hélices, trains); 
assembly (montage en ordre de vol). Assembly (see diagram) is divided into er 
six parts: (1) fuselage-centre wing attachment; (2) mounting of engines; 





(3) attachment of tail booms and control surfaces; (4) attachment of outer wing af 
panels; (5) mounting of airscrews; (6) final inspection and flight testing. of 
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Les Mureaur plant: Assembly line for wing centre sections. Cr eed } : ye 
















$s Mureaux plant; Construction and assembly of tail booms. 
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Final Nord 2501 assembly lines have been laid down at the Bourges main plant (for the 
military version) and at Les Mureaux (for the civil transport version). 


aircraft a number of critical equipment items were ordered even before 
a formal contract for the Nord 2501 had been awarded. 


Last but not least, s/rict supervision of the time element at every production 
stage was indispensable. Every month corrected production schedules 


were issued to the four plants. The most important of these plans, the 
so-called “Production Progress Diagram” (avancement des fabrications) 
is illustrated in 7ab/e //7. It shows the number of major assemblies that 
were ready at any time, how many aircraft were in final assembly, under 
test or delivered. Progress in production was noted by means of col- 
oured entries, whereas a cord stretched vertically across the diagram 
enabled an observer to discern at a glance the stage of progress of the 
work or any lags. Whenever such a lag occurred, the causes (shortage 
of materials or components, production inefficiency, etc.) were immedi- 
ately investigated and eliminated. The time lags themselves were then 
made gocd by extra work or special measures. 


* 


Numerous French and foreign delegations of production experts have 
had an opportunity of visiting those plants of our concern which are 
engaged in producing the Nord 2501, and they have all expressed their 
approbation of our effort. In particular I should like to repeat the verdict 
of a group of American visitors which consisted, practically without 
exception, of production experts: “‘7he production of the Nord 2501 trans- 
ports shows every characteristic feature of industrial quantity production, both as 
regards the design of the aircraft itself and of the specialized tooling equip- 
ment and ¢he manufacturing methods employed.” 

The highly developed industrial resources of $.N.C.A. du Nord and 
the keenness of its personnel, some of whom can look back on thirty 
years of aircraft manufacturing experience, form a guarantee that the 


hopes placed in this production programme will not be deceived. 
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Bourges plant: Manufacture of fuselage side panels. 
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Bourges plant: Fuselage assembly. 





Bourges plant: Equipping the fuselages. 
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plants barter their products. 
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Sartrouville plant: Complete tail unit undergoing final inspection prior to being shipped 
to the final assembly line. 
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Les Mureaur plant: Assembly line for wing centre sections. 





Les Mureaux plant: Construction and assembly of tail booms. 
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The réle of sub-contractor is played by the singlet plant (left: outer wing panel jigs) and the Sarfrouville plant (right: tail unit assembly line). The Bourges and Les Mureaus 







Larenreg, @ em Pyne F es 


’ *Y 
ue oer FF 





considerable difficulties, one of the problems being the sudden need for such 
a large number of specialists. By sharing out the work among the four 
plants, the task was completed with the labour force that was available. 

Obviously it was not possible to distribute the tooling equipment orders 
absolutely evenly among the four factories. Some of them had up to 
180 tooling specialists, others had many less. On the whole, however, 
the equipment procurement programme was completed satisfactorily 


and on time. 
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In addition, the procurement of raw materials, semi-finished products and 
s 
finished equipment bought from outside sources was widely decentralized. , 
While it was not always easy to obtain punctual delivery of raw materials 
and semi-finished goods, the long delivery periods required for complete 
equipment items made the immediate award of contracts and the elabo- 
. . . . . - - ( 
ration of precise delivery schedules imperative. For the first twenty 
’ : € 
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TABLE III ‘ 
Production Progress Diagram t 
Production progress is marked by entries in colour, while a cord stretched 
vertically across the diagram shows at a glance whether production is on 
schedule or whether lags have occurred. From top to bottom: Fuselage; wing 
centre section (plan central); outer wing panels (ailes extr.); tail unit (empen- | 
nages); power plant (G. M. P.); propellers and undercarriages (hélices, trains); 
assembly (montage en ordre de vol). Assembly (see diagram) is divided into € 
six parts: (1) fuselage-centre wing attachment; (2) mounting of engines; 
(3) attachment of tail booms and control surfaces; (4) attachment of outer wing a 
panels; (5) mounting of airscrews; (6) final inspection and flight testing. ( 
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Final Nord 2501 assembly lines have been laid down at the Bourges main plant (for the 
military version) and at’ Les Mureaux (for the civil transport version). 


aircraft a number of critical equipment items were ordered even before 


a formal contract for the Nord 2501 had been awarded. 


Last but not least, s/rict supervision of the time element at every production 
stage was indispensable. Every month corrected production schedules 


were issued to the four plants. The most important of these plans, the 
so-called “Production Progress Diagram” (avancement des fabrications) 
is illustrated in 7ab/e III. It shows the number of major assemblies that 
were ready at any time, how many aircraft were in final assembly, under 
test or delivered. Progress in production was noted by means of col- 
oured entries, whereas a cord stretched vertically across the diagram 
enabled an observer to discern at a glance the stage of progress of the 
work or any lags. Whenever such a lag occurred, the causes (shortage 
of materials or coiuponents, production inefficiency, etc.) were immedi- 
ately investigated and eliminated. The time lags themselves were then 
made gocd by extra work or special measures. 


* 


Numerous French and foreign delegations of production experts have 
had an opportunity of visiting those plants of our concern which are 
engaged in producing the Nord 2501, and they have all expressed their 
approbation of our effort. In particular I should like to repeat the verdict 
of a group of American visitors which consisted, practically without 
exception, of production experts: “The production of the Nord 2501 trans- 
ports shows every characteristic feature of industrial quantity production, both as 
regards the design of the aircraft itself and of the specialized tooling equip- 
ment and she manufacturing methods employed.” 

The highly developed industrial resources of S.N.C.A. du Nord and 
the keenness of its personnel, some of whom can look back on thirty 
years of aircraft manufacturing experience, form a guarantee that the 
hopes placed in this production programme will not be deceived. 
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Bourges plant: Fuselage assembly. 


of fuselage side panels. 
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Bourges plant: Equipping the fuselages. 
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Pioneering is not Dead 


Air Transport in East Africa 


BY HANS LEUENBERGER, NAIROBI 


\— who climbs aboard a jetliner in Lon- 
don and finds himself driving through the big- 
city traffic of Johannesburg 24 hours later, 
might at first think that the civilizing of Africa 
was an accomplished fact. Provided he does 
not venture off far to East or West of the main 
junctions on the north-south axis through the 
Dark Continent... 

If he changed on to one of East African 
Airways’ DC-3’s in Nairobi he could very soon 
come upon naked porters, women stamping 


Civilized Africa ... The tall buildings in Durban (population, over a million) might be 


in any industrial city in the United States or Europe. 
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millet, jungle, big game and everything else 
traditionally associated with “‘darkest Africa.” 

“Colonizing means transport,” say the 
French. And traffic statistics readily indicate 
the true state of African civilization. Up to the 
outbreak of World War II, Africa accounted 
for only 5—6% of total world air transport. 
The railways carried only 1% of world traffic, 
and road transport, leaving aside the Union 
of South Africa, Egypt and North Africa, was 
zero. 
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Obviously, there has since been a certain 
modest change. Today the bearded mining 
engineer, crawling out of the copper mines in 
Uganda’s Ruwenzori Mountains in crumpled 
shorts and sweat-stained shirt, can be sitting, 
freshly shaved, in a hotel lobby on Lake Vic- 
toria an hour later, being served with a Bell 
beer from the Kampala brewery by a white- 
liveried boy. 

The missionary from the Southern Sudan 
crams his sun helmet on his head, grips his 
brief case with his mission report under his 
arm and flies off to a meeting in Nairobi. A bare 
24 hours later he is back on his station among 
the naked inhabitants of the Nile Valley. Again, 


The Governments of Kenya, Tanganyika, Uganda and 
Zanzibar formed East African Airways to provide 
regional air services. Their network today stretches from 
Lake Victoria to Lake Nyasa and from the Indian 
Ocean to the copper mines of Kilembe, on the borders 
of the Belgian Congo. There is also a weekly service to 
Durban, South Africa, and plans for a route to the 
Seychelles. 























Original Africa ... Women of the Galla tribe outside Garissa Airport. The word ‘‘Galla”’ 
means “‘slave.’’ 
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it takes the Nairobi exporter only one day to 
go to the port of Mombasa 300 miles away 
to see to his next shipment. How is this 
possible ? 


Chiefly because the Governments of Kenya, 
Tanganyika, Uganda and Zanzibar got to- 
gether at the end of the war and provided a 
capital of £200,000, with which the regional 
flag carrier, East African Airways, was founded 
on January Ist, 1946... Because this com- 
pany, now a member of the International Air 
Transport Association, has developed health- 
ily, thanks to a realistic equipment policy and 
skilled route planning . . . But above all because 
the pent-up demand for air transportation in 
East Africa has fully justified the most opti- 
mistic expectations of its founders. East 
African passenger volume increased from a 
bare 9,000 in 1946 to more than 65,000 in 1952. 
E.A.A.’s_ main service (Nairobi-Mombasa- 
Tanga-Zanzibar—Dar-Es-Salaam) is run three 
of four times a day. These are telling facts. 
Our pictures show some of the impressions 
of passengers who push out into the East 
African bush in East African Airways’ DC-3’s, 
D.H. Dragon Rapides or Macchi MB 320’s. 





Terminal building at Zanzibar Airport. 








Black and white in East African Airways’ maintenance shop. 





The ‘“‘housekeeper” of Moroto Airport (in patterned 
cotton garment) in conversation with a Karamojong 
girl. 





Captain R. R. Drew, of East African Airways, talking to Adam and Eve. 





**Metal contruction’: Karamojong men can now insert 
aluminium figures in their lower lips, instead of tradi- 
tional carved wood. 


The airport 





“fire service’ at Moshi. 











A Miracle that Wasn’'t—EL AL 


BY WALTER H. WAGER, NEW YORK 


Orn. of the few subjects on which today’s 
hardboiled airline executives will agree is the 
basic ingredients for a new international trunk 
carrier plenty of hard currency, skilled 
maintenance men and air crews, good equip- 
ment and ample stocks of spare parts, ex- 
perienced commercial management anda strong 
foreign office to get those vital traffic rights. 
This may explain the growing interest in one 
of the most extraordinary air transport devel- 
opments in recent years, the growth of E/ A/ 
Israel Airlines, chosen instrument of the historic 
land of miracles. 

With very little in the way of either Yankee 
dollars or British pounds, less than fifty trained 
aircraft mechanics, a few U.S. Army Air Force 
war-surplus transports, small stocks of parts, 
a damaged airport headquarters, a scant half- 


dozen employees with any commercial airline 
experience, and a bold but busy diplomatic 
corps that was desperately maneuvering to 
ensure national survival, Israel has built an 
aggressive carrier which carries her flag across 
12,000 miles and three continents. It was no 


miracle. 


A Child of War 


It was the result of a combination of national 
need, absolute determination, indifference to 
work and weather, a certain amount of useful 
ignorance and a healthy determination to 
learn. The story began long before the birth 
of the State of Israel, in the late thirties when 
far-seeing planners of the Jewish Confederation 
of Labor in Israel (Histadrut) and their brethren 


in the underground Jewish defense forces 





Training continues to be one of the most urgent tasks 
confronting Israel's airline. A group of students watching 
an aircraft being prepared for departure at Tel Aviv 
airport. 


(Haganah) got together to set up a small 
fying school and charter company. This firm 
was named Abiron, and it trained pilots in 
single-engine planes by day while plans were 
moving ahead to build up an air arm for the 
secret army. 

A de Havilland twin-engine Rapide was 
added shortly before the Second World War, 
and it ranged as far as London on charter jobs. 
Then the shortage of aviation gasoline and 
spare parts practically grounded the little flying 
service, and it was not until 1946 that Aviron 
could resume normal operations. Internal fric- 
tion was growing rapidly in Palestine, and 
Aviron’s small planes made many unreported 
flights with high officers of the Jewish under- 
ground. 

The lessons of air power learned so bitterly 
in World War II were not lost upon the 
military advisers of the Jewish community, 
and as it became clear that open fighting would 
follow the withdrawal of British troops, the 


future leaders of Israel began to purchase 


Louis A. Pincus, Man- 
aging Director of El 
Al, formerly a lawyer in 
South Africa, took over 
management of Israel's 
national airline in 1950. 


fighters, bombers and transport aircraft. In a 
dozen secret transactions on both sides of the 
Atlantic, Spitfires and Messerschmitts, B-17’s, 
DC-3’s and DC-4’s, and squat Curtiss Comman- 
dos were hastily bought. And there was a ter- 
rible need for them when the Mandatory 
soldiers left, for Arab Legion troops rolled 


Tel Aviv-Lod airport with Lockheed Constellations of El Al, the Israel airline (whose Hebrew name can be translated ‘To the skies!’’). 
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towards the great airport at Lydda, and the 
thirteen foreign carriers who had been serv- 
ing Palestine abruptly halted their services. 
With hostile armies on three sides and the 
sea at their backs, the grim Israelis fashioned 
a slim lifeline of battered planes and ships to 
bring in the essential men and supplies. Much 
equipment came down from Czechoslovakia 
in big DC-4’s and commodious C-46’s, hun- 
dreds of tons of munitions and guns moving 
through the night on an air service which 
didn’t officially exist. Transports owned by 
Panamanian corporations and flown by veteran 
American, British and South African pilots 
were filled with war surplus munitions at 
secret airfields south of Prague and flown 
through the Iron Curtain to camouflaged bases 
north of Tel Aviv. More men and material 
came from South African Zionists in the 
DC-3’s of the new Universal Air Services. 


Foundation and founders 


When the great base which the British had 
built at Lydda was finally recaptured by Israeli 
armored units, they found a shambles. What 
wasn’t missing had been smashed to bits. But 
the big runways, the terminal building, and 
the hangar stood intact. Work was begun to 
restore the field to use, and the young Govern- 
ment decided in November of 1948 that Israel 
should have her own airline. The new country 
could not count on foreign carriers in another 
emergency. 

E:l Al Israel Airlines was incorporated in 
Tel Aviv on November 15th, 1948, with a 


Lunch on board an El Al Constellation. 





share capital of 2,000,000 Israeli pounds. 
Control of basic policy goes with two £1,000 


> 


**Founder’s Shares” which are held by the 
Government, and the Ministry of Finance has 
also purchased £607,000 of the £1,057,000 
worth of ordinary shares issued thus far. 
The national steamship company Zim holds 
£250,000, and it is reported that these were 
paid for with a DC-4 instead of cash. The 
dominant trade union body called Histadrut, 
a moderate Socialist group which owns and 
operates some of the most important manu- 
facturing, processing and agricultural com- 
bines in the adolescent state, owns £50,000 of 
stock. 

Yet its impact upon management and policies 
is greater than the minority shareholdings 
would indicate, for the bulk of Prime Minister 
David Ben Gurion’s political and economic 
support comes from the Socialist Labor (Ma- 
pai) Party which is the strongest group in the 
Histadrut.! The five years which have passed 
since the founding of Israel have shown that 
the Mapai program is fairly sympathetic to the 
Western Democracies, and some observers 
have drawn economic parallels with the policies 
of the British Labor Party and made political 


comparisons with India. 


El Al, which is often translated from Hebrew 
as “To the Skies!” or “Onwards and Up- 


1 Although Ben Gurion has since resigned, there is not 
likely to be much change in the Israeli trade union policy 
or in Mapai influence on air transport planning, as his 
successor, former Foreign Minister Moshe Sharet, also 
belongs to the moderate Socialists. 
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wards!,” started scheduled operations to 
Paris in July 1949 with DC-4’s based at the 
rebuilt Lydda Airport. Post-war traffic to the 
Holy Land had been good even before the 
birth of Israel, and now Zionists and sympa- 
thizers were interested in seeing this infant 
democracy. Other carriers resumed their oper- 
ations to Lydda, and the high load factors 
pointed the directions in which the Israeli 
airline was to expand. By the end of 1950, 
three DC-4’s and two C-46’s were in use on 
regular flights to London, Paris, Zurich, Rome, 
Athens, Istanbul, and Nicosia. There were also 
scheduled services to New York and Johannes- 
burg, the latter by way of Khartoum and 
Nairobi. It was in 1950 that El Al absorbed 
Universal, which had been running between 
South Africa and Israel with twin-engine 


Douglas equipment. 


From Manager down to Assistant Mechanic 

Another acquisition from South Africa was 
El Al Managing Director Louis A. Pincus, 
energetic Johannesburg K.C. who had made a 
name as an effective court-room lawyer, a 
moving speaker, and head of the Union of 
South Africa branch of Prime Minister Ben 
Gurion’s Mapai Party. He had no aviation 
experience when he became Legal Adviser to 
the Israeli Ministry of Transport and Com- 
munications in 1949, but he learned quickly in 
the negotiations for bilateral air transport 
agreements with Britain and the United States. 
He has also played a key role in other treaties 
governing the exchange of landing rights, and 
is undoubtedly the strongest voice in the discus- 


The stream of emigrants has not yet dried up. A blind boy. arriving from England. 
steps on to Israeli soil under the care of an El Al hostess. 
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sions of Israel’s air policy. Pincus took the top 
job at El Al in 1950; he has driven himself and 
his colleagues unceasingly during the past three 
years. There can be no question that he is the 
boss of the civil aviation program of the young 
democracy. A shrewd, charming, practical 
man, he has the burden of finding or training 
assistants who can handle many of the details 
of the Israeli air transport program. 
Working closely with Pincus are Deputy 
Managing Director Yoel Palgi, an ex-para- 
trooper and author whose imaginative mind 
frequently aids with planning; Vice-President 


Lydda. Only 60 of the imported technicians 
remain; there are also 50 foreign air crew under 
contract. Total El Al personnel is over 1,000 
now. There are plenty of Israeli radio operators, 
some co-pilots and assistant flight engineers, 
and enough cabin personnel for the present 
fleet. The first Israeli Connie captain was 
licensed last year. 


In Terms of Foreign currency 

One of the major problems facing the young 
carrier is the hard currency question, for the 
30% of the maintenance done abroad, the 110 





El Al’s “ brains trust ’’ examining a Turboméca Marboré IJ auxiliary engife, which E] Al is considering fitting in the 
Curtiss C-46 Commando, Left to right: Yoel Palgi, Deputy Managing Director; Professor Erich Schatzki (U.S.A.), 
Technical Adviser; Engineer Charles Orne, E] Al’s representative in the United States. 


(commercial affairs) Abraham Rywkind, a 
tough lawyer with business experience; Legal 
Adviser Lionel “Bunny” Cooper, whom Pincus 
brought up from South Africa; U.S. expert 
Milton Lang, under contract as Director of 
Production now, after some years with Near 
East Air Transport, Director of European Ser- 
vices; and Financial Adviser Herbert Cranko, 
a worldly Johannesburg attorney who set up 
Universal Air Services for the South African 
Zionists; Passenger Service Supervisor David 
Bar-Nes, a Dutch lawyer who came to Israel 
from a Nazi concentration camp and served 
as Commercial Representative for K.L.M. until 
he joined El Al in 1950; and hardworking 
technical specialist Curley Wimbourne, another 
South African under contract as Director of 
Maintenance. 

El Al’s ground crews have come a long way 
since 1949 when 75% of the 350 company 
employees were non-Israeli, and they have 
licked the maintenance problems connected 
with operating early-model Constellations over 
12,000 miles of trunk routes. Three modernized 
L-049’s went into service in 1951-2 and the 
DC-4’s were sold. Hundreds of young Israelis 
have been trained by the foreign experts, so 
that 70%, of all maintenance work is handled at 


44 


foreign specialists under contract, the gasoline, 
spare parts, and many other items cost precious 
dollars, pounds and francs. Yet some 40% of 
El Al’s revenue is in Israeli pounds, a very 
soft currency which has been devalued three 
times in the past two years. The situation will 
be somewhat better next year when the big 
new overhaul base is completed at Lydda. 
Capable of complete engine repairs and 1,000- 
hour checks, the extensive maintenance facili- 
ties are being erected for the Israeli govern- 
ment at a cost of $3,000,000 by Intercontinen- 
tal Airways, of Burbank, Cal. This firm helped 
the Zionists buy aircraft during the 1948 
hostilities, and has since sold both El Al and 
the energetic Israeli Air Force reconditioned 
planes. The Ministry of Transport has an- 
nounced that the new overhaul base will handle 
the aircraft of El Al, the LA.F., and any 
foreign carriers who want to buy maintenance. 

As the training of Israeli ground and air 
crews progresses, these drains on hard currency 
earnings will decline. There will still be the 
problem of dollars or sterling for the purchase 
of new four-engine equipment, as Pincus has 
made it clear that the carrier cannot compete 
with its present limited fleet of obsolescent 
L-049’s, The El Al management announced 
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last February that it had requested a $3,000,000 
Government loan to launch a $6,000,000 ex- 
pansion program, one which involved buying 
at least three or four Super Constellations. 

Even if El Al sold its early model Con- 
stellations, it would still lack at least $2,000,000 
needed to buy modern planes. There have been 
rumors of negotiations for the rental of four 
DC-6B’s from an American carrier this year, 
and other reports tell of plans for the acqui- 
sition of three L-749’s from a Commonwealth 
airline. Despite these projects, the equipment 
question continues to inhibit both an increase 
in frequencies on existing lines and the long 
considered plan to initiate service through 
India to Manila or Tokyo. 

This Far Eastern project has received a good 
deal of attention from Deputy Director Palgi, 
who has actually developed traffic and revenue 
estimates for an Asiatic service. Palgi has been 
commuting between Tel Aviv, New York and 
Los Angeles in recent months in connection 
with various deals for U.S. private capital and 
new equipment. It is no secret that El Al is 
well advanced with plans to sell between one 
and three million dollars in stock to American 
investors, these funds to be used for the 
essential equipment. 

The Israeli carrier is not in the market for 
new twin-engine ships, but will operate internal 
and regional services with jet-assisted C-46’s. 
Two or three will fly as plush transports, one 
or two as ordinary planes and another one or 
two as freighters. If and when peace treaties 
are signed with the Arab states, El Al will use 
the Commandos for services to these neigh- 
boring lands. 

Today El Al stands at the cross-roads, and 
its future depends on the acquisition of further 
capital. The struggling Israeli Government is 
not in a position to help much, although it has 
guaranteed a $1,500,000 loan from the Chase 
National Bank (N.Y.), due for payment by 
January 1, 1954. El Al receives no subsidy, not 
even for the daily flights to the Red Sea port 
of Elath operated by its sister domestic carrier, 
Arkia. 

Yet the small band of men who control the 
destinies of the Israeli flag carrier are not 
discouraged. They have worked long and hard 
and they have built an airline. At first unaware 
of many of the pitfalls, they learned from their 
mistakes. Amply equipped with determination, 
nerve and a talent for improvisation to meet 
new situations, they are coming to realize the 
need for economic planning and controls. 
Fortified with confidence derived from their 
impressive achievements of the past five years, 
they are moving ahead slowly but surely with 
evolving programs for the transition to stabi- 
lity and regular, efficient air transport’ oper- 
ations. 
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AVIATION POLITICS 


@U.S. Post Office favours free competition on 
mail carriage 

The U:S. Post Office has decided that where there 
are competing airlines over an airmail route it will 
hand the mail to the one with the lowest airmail 
rate. This decision completely upsets the Civil 
Aeronautics Board’s rates policy, which it has taken 
years of painstaking work to build up. Hitherto 
payment has comprised a combination of mail pay 
and subsidy, the total varying between 45 and 53 
cents per ton-mile. 


@East German pilots train on MiG-15's 

According to a West Berlin information service, 
112 pilots of the East German Police force are 
being trained on MiG-15 jet fighters by Russian 
instructors. The training is said to be taking place 
at Drewitz, near Kottbus, where 42 MiG-15’s are 
available. 


* Extracts from Interavia AIR LETTER, daily inter- 
national news digest, in English, French and German. 
All rights reserved. 


German aviation pioneer August Euler has celebrated his 
85th birthday. He holds German pilot’s licence No. 1, 
began building aircraft before 1910 and was Secretary of 
State for Air (before the Hitler epoch). 





Lockheed F'-94C Starfire: 
fighter, which, as is known, is armed exclusively with 2%-inch rockets. It carries 24 in 
the nose of the fuselage and another 24 in two wing containers. 


The first Republic F-84 Thunderjet fighter-bombers supplied by the U.S.A. 


Chinese Nationalist Air Force have arrived in Formosa. 


What's in the Air?* 


SERVICE AVIATION 


@ Matador squadrons for Europe? 

The U.S. Air Force expects to send its first units 
of Martin Matador pilotless bombers overseas 
shortly. The sqadrons, now at Patrick Air Force 
Base, Florida, are, it is thought, to go to Europe. 


@ Withdrawal of American aircraft from Korea 

The U.S. Far East Air Force’s 49th Fighter- 
Bomber Wing (some 150 Republic F-84 7hunder- 
jets) has been moved from Korea for deployment 
“in north and south Japan” 


ee — 


French Minister for Public Works and 
formally opened the new French Decca 
chain (Société Francaise Radio¢lectrique) at the end of 
October 1953. It comprises four transmitters: a master 
station at Montlucon (85-5 ke/s), Red station near Tours 
(114:1 ke/s), Green station near Chalon-sur-Sadne 
(128-3 ke/s), Violet station near Aurillac (71-3 ke/s). One 
of the transmitter stations. 


Paul Devinat, 
Civil Aviation, 


@New Operations Chief for R.C.A.F. 

Air Commodore F. S. Carpenter, now attending 
the Imperial Staff College, has been appointed Chief 
of Air Operations of the Royal Canadian Air 
Force. 


AIR TRANSPORTATION 


@Minimum tourist seating densities 


The following minimum seating densities for 
aircraft used on tourist-class services were agreed 
upon at the International Air Transport Associa- 
tion’s Traffic Conferences in Honolulu: 


Four-engined types 


bo ae oe | ee re 107 
BOC 311 SHAMIM .ocssvccvesines 81 
Lockheed L-1049 Super Constellation .... 78 
Ce errr re rer er er 77 
oe ere 60 
Lockheed Constellation (up to 749A) 58—61 
po 2 ee ee eee eee ee 44—55 
ee eer ee 54 
i a. SE CTP ee 47 
DE, CME sk cic cass saveises 44 
ee 30 
Twin-engined types 

CGE Be a 05-9. ib- viene 2 ssn sc Meck 4+4.—48 
Airspeed Ambassador ......cccecvscese 47 
NS ee eee 40 
JE eerste ere 40 
SINCAGO D0 DIMI oo. icc cess csees 40 
WiNEIE VIEL gtc030F 0005 ss08 eareecs 36 
| er cee err rrr ee 32 
Curtiss C-46 Commando ..........0.4044. 31 


fo ge reer errr ee reer cer 21 


These figures are in some cases purely theoreti- 
cal, and their practical utility is to be investigated 
by I.A.T.A,. Traffic Director John W. S. Brancker. 


@New York helicopter mail trebled 

New York Airways’ helicopters have covered 
300,000 miles in 5,000 hours of flight since the 
inauguration of passenger and mail services on 
October 15th, 1952. Mail volume has increased 
by as much as 300% in some communities. 


The new administration and terminal building at Toulouse-Blagnac airport is part of a comprehensive expansion pro- 
gramme (store and handling hteesantied for air freight, workshops, 





First picture of some of the equipment details of this two-seat 
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control tower, etc.). 

















MiG-15 under the microscope: The Mikoyan MiG-15 jet fighter which landed at Kimpo, 
South Korea, on September 21st, 1953 is being examined by American experts with 
meticulous care. Picture shows the armament consisting of one 37-mm and two 23-mm 


cannon. Note its cramped arrangement and the platform on which it is lowered for 


maintenance. 


@Dr. Plesman chairman of Dutch helicopter 
commission 

The Dutch Ministry of Transport has appointed 
Dr. Albert Plesman, President of K.L.M., and 
J. W. Albarda, former Minister of Transport, to 
preside over a commission to investigate the 
problems concerned with the organization and 
operation of future domestic helicopter services. 


INDUSTRY 


@Civil aircraft production preponderant 

The production of civil aircraft in the United 
States since World War II has been twice as high 
as that of military models, according to figures 
published by the Aircraft Manufacturers Associ- 
ation of America. Nevertheless, military aircraft 
production currently accounts for 90% of the 
activity of the aeronautical industry. 


@Chance Vought staff record 


Chance Vought’s labour force has now reached 
a total of 13,800, exceeding the previous record of 
13,516 during World War II, when production 
was concentrated on the F4U Corsair piston- 
engined fighter-bomber operated by the U.S. Navy 
and Marine Corps. Today the F7U-3 Cutlass twin- 
jet carrier-based fighter and the Navy’s Regulus 
guided missile are in production. 


@German interest in Deux Ponts 


A technical delegation from the West German 
Ministry of Economics, responsible for planning 
the equipment of the future Deutsche Lufthansa, 
recently paid a visit to the Louis Bréguet works 
at Villacoublay, where they carefully examined the 
Deux Ponts passenger/freight aircraft. 


AIRCRAFT AND POWER PLANT 


@ An increase in the power of the Rolls-Royce Dart 
propeller turbine to 1,550 s.h.p. has enabled 


performance of the Vickers-Armstrongs | 7scount 
Series 700 to be improved and take-off weight to 
be raised. Cruising speed at 20,000 ft. has been 
increased from 311 m.p.h. to 329 m.p.h.; at 
25,000 ft. from 304 m.p.h. to 323 m.p.h. Specific 
consumption has been reduced in such a way that 
there is a 4% improvement in operating costs per 
ton-mile on stages of up to 800 miles, 10% on 
900 miles and 15% on 1,600 miles. The more 
powerful Darts also enable gross weight to be 


raised from 58,500 Ibs. to 60,000 Ibs. 


@ First mention has been made in B.E.A. reports 
of a replacement for the Véscount, which will 
probably be in operation on the Corporation’s 
routes in ten years time. This is a Vickers-Arm- 
strongs project, with four 4,000 s.h.p. turboprops 
and cabin accommodation for 100 passengers. 


@A General Electric ]-73 turbojet is being test 
flown in a Boeing B-29. Using only the J-73 (with 
all four piston engines stationary) the B-29 can 


Firing ramps for guided missiles: A new type of guided 
missile, believed to be the Petrel, under development at 
Fairchild. 





Nene-Mach Trainer: A version of the Fokker 8.14 Mach Trainer jet aircraft fitted with Rolls-Royce Nene is being 


flight tested. Originally the 8.14 was powered by a R.-R. 
on rear fuselage. 


Derwent, Pictures show the Nene version; note dive brakes 
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Wind tunnel for transonic flow speeds at the Armstrong-Whitworth plant, Coventry. 
England. In foreground, Dr. W. F. Hilton, Chief Aerodynamicist, who also designed 
the supersonic wind tunnel mentioned in the text. 


still get a cruising speed of 180 m.p.h.—The J-73 
is to be fitted in the North American F-86H Sabre 
fighter. 

@Boeing Airplane Co. announce completion of 
development of a device for reversing the thrust of 
turbojets. 


@ The performance of the Avro-Canada Orenda is 
said to be capable of a further 20% improvement. 
This means that with internal improvements it 
should be possible to reach peak performances of 
8,000 lbs. or more. 


ACCESSORIES — EQUIPMENT — MATERIALS 


@The Société pour le Perfectionnement des Matériels 
d’ Equipement Aéronautique, Paris, has taken the 
initiative in the establishment of a permanent 
exhibition of aircraft accessories. Its object is to 
provide a permanent source of information for 
both French and foreign airframe and engine 
manufacturers on the latest developments in the 
French accessories industry. More than fifty firms 
from the accessories and equipment branch have 
already joined the exhibition, including Air 
Equipement, Bronzavia, D.O.P., Jaeger, Kléber- 
Colombes, Messier, the S.N.C.A. du Sud-Ouest’s 
equipment division, Técalémit and others. 

@ Robot-Berning & Co., Diisseldorf, has devel- 
oped a fully-automatic camera known as_ the 
Robot- Royal, tor speeds of 8 frames per second. The 
R.A.F. is using this firm’s equipment as target 
camera in its jet fighters. 

@ The U.S. Air Force has placed an order with 
Continental Aviation ¢ Engineering Corp., Detroit, 
a subsidiary of Continental Motors Corp., Muske- 
gon, Mich., for mobile starter generators for turbo- 
jets, to a value of $5,400,000. The equipment, 
known as the MA-1, is suitable for use with the 
most powerful engines known today (including 
the P&W J-57). 


@B. F. Goodrich Co. announces a new spray 
insulating material, known as ‘“Pyrolock”’, de- 
signed for surface protection of metals. ‘Pyro- 
lock”’-treated metals will be insensitive to tem- 
peratures from —50° C to +75° C for an indefinite 
period. 


@ “ Resinox 3700”, a new thermosetting moulding 
material, is announced by Monsanto Chemieal Co., 
Springfield, Mass. 


RESEARCH INSTALLATIONS 


@A supersonic wind tunnel for speeds of flow of 
Mach 3 is being built at a cost of £100,000 at 
Armstrong-Whitworth’s plant at Coventry. Designed 
by Dr. W. F. Hilton, Armstrong-Whitworth’s 
Chief Aerodynamicist, for a power of 7,700 h.p., 
it is expected to be completed early this year. 


@A new wind tunnel for low speed flow is being 
built at Douglas’s Santa Monica plant, for aero- 
dynamic investigations on power plant, venti- 
lation equipment ctc. Measuring length 10 ft.; 
section 3 x 4.5 ft. 
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BY CLARENCE L. JOHNSON, 


CHIEF ENGINEER, LOCKHEED AIRCRAFT CORPORATION, BURBANK, CALIFORNIA 


With the various recent improvements in aircraft power plants, 
particularly the afterburning turbo-jet and the rocket motor, it is now 
possible to build aircraft which can reach supersonic speeds in level 
flight. Along with the power plant developments has come the vast 
aerodynamic improvement of our airframes for high speed flight. 

Recently, there has been an extensive amount of publicity favoring 
delta wing aircraft, both in this country and in England. With very 
little flight experience and, in some cases, very limited wind tunnel 
data, many companies (including Lockheed) started drawing and 
building delta wing aircraft. Trade journals seized on the trend, and 
most aircraft advertising started to feature unstable, tailless deltas. 
Styles are bad things in engineering. If this discussion does nothing 
more than promote further critical evaluation of wing and tail plan- 
forms, its purpose is served. 


Afterburner Here to Stay 


The afterburner attached to the turbo-jet engines has been viewed 
by many as a “ contraption of the devil ”, due to its noise, complexity 
and tremendous fuel appetite. In spite of these factors, the after- 
burner is here to stay, and today it is the most practical means for 
obtaining supersonic level flight speeds. We are often asked, “ Why 
not just put a bigger, plain jet engine into your airplanes and forget 
the afterburner ?” Fig. 7 shows why this is impractical. 

If we consider two engines having the same static thrust, one 
equipped with an afterburner and one without an afterburner, the 
thrust output will vary with speed, as shown by the chart. At a Mach 
number of two, the afterburning engine develops 320°, of its static 
thrust, while the non-afterburning engine develops only 180°,. This 
difference of 140°, naturally gives marked performance superiority 
to the afterburner-equipped airplane. Also, the diameter of the after- 
burning engine is less than the diameter of the pure jet engine for the 
conditions noted, and the over-all installed weight, including the 
added structure required for the airframe, is greater for the non-after- 
burning type by a substantial margin. The engine weights alone vary 
about 25 %, in favor of the afterburner type. 

While the rocket power plant is ideal for high performance for a 
few minutes, its fuel consumption, which is six to eight times that of 
the afterburning jet, rules it out for almost every reasonable mission in 
manned aircraft, except as an auxiliary device. The plain ram-jet 
cannot yet cover a wide enough speed range to be the basic airplane 
power plant. Its best form, for some time to come, is as the after- 
burner behind the turbo-jet engine. 


Thrust and Drag in High Speed Flight 


Fig. 2 shows an interesting comparison of the changes in thrust 
and drag which have taken place in the last ten years. The Lockheed 
F-80 engine and airframe were designed in 1944. This airplane had a 
13% thick wing, of aspect ratio 6.3 The installed engine thrust was 
approximately 4,000 pounds. Fig. 2 shows the drag of the F-80 con- 
figuration to Mach numbers of 2. There was no possibility of getting 
this airframe to fly supersonically with any air-burning engine it could 
carry. Now, ten years later, engine thrusts for a similar size fighter 
have increased by 300%, and use of the afterburner gives increasing 
thrust with air speeds in the supersonic flight range. Likewise, by use 
of modern aerodynamic practices, airframe drag at Mach number 2 


* Extract from a paper read to the Aeronautic Meeting of the Society of Automotive 
Engineers, Los Angeles, on October 2nd, 1953. Cf. also ‘‘ What's in a Shape ?"’. /nteravia 
No. 1, 1953, pp. 21-35. 
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Hibbard, Vice-President and Chief Engineer, Lockheed 
Aircraft Corporation. 
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Fig. 1. Thrust variation in two turbojets of equal static thrust, plotted 
against Mach number. 
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MACH NUMBER 
Fig. 2. Engine thrust and drag at isotropic altitude (35,000 feet) for a 
1944 jet fighter (Lockheed F-80) and a jet fighter of today, plotted against 
Mach number. 


COMPARABLE PLANFORMS 
DELTA WING vs STRAIGHT WING 
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Fig. 3. Comparison between two delta wings, of 45° and 60° leading edge 
sweep, with sivaight wings of the same aspect ratio. 
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Fig. 4. Comparative values for total avea/gross weight (in sq. feet/lb.) 
for a hypothetical supersonic straight wing (top row) and a number of other 
wing shapes. 


has been reduced to about half that of the older airframe. It is the 
combination of the thrust increases provided by the engine industry 
and the reduction of airframe drag on the part of the aircraft manufac- 
turer that allows construction of practical supersonic aircraft. 

One additional factor not generally known is that aircraft equipped 
with air-burning jet engines will, in almost every case, obtain their 
optimum speed performance at the isotropic altitude. This is normally 
at a height of 35,000 to 40,000 feet. Above this altitude, performance 
reduces rapidly, as the jet engine is no longer favored by dropping air 
temperatures, as it is from sea level to that height. 


The Delta Wing 

There has been very limited experience obtained with delta wing 
type aircraft. This design, which was pioneered in Germany by 
Mr. Lippisch, has several intriguing features. A number of types have 
been built and flown in the U.S. and Britain. Varied degrees of 
success have been obtained with these airplanes, which have been 
flown almost entirely in the subsonic speed range. No delta wing 
airplane has obtained the high speeds reached by rocket-powered 
straight or swept wing research aircraft. 

The advantages of the delta wing are primarily those having to do 
with structure. The high taper ratio tends to reduce the number of 
structural problems, although, as one gets further into the designs, 
there are many important structural problems which still exist. The 
delta wing airplane without a horizontal tail must be predicated to fly 
at low angles of attack, because of the high drag increase that comes 
about at high lifts. The longitudinal control is obtained by turning up 
elevons on the wing trailing edge, which decrease the lift considerably, 
in order to obtain pitching control. This feature, together with the 
high leading edge sweep, results in very low maximum lift coefficients 
for the delta configuration, which is the chief drawback of the type. 
Because the triangular wing section results automatically in low aspect 
ratio for any practical leading edge sweep, many of the structural 
advantages that go with low aspect ratio have been credited to the 
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Fig. 5. Diagram of directional stability in a delta wing aircraft with single 
vertical tail, a delta aircraft with double vertical tail and a straight-wing 
supersonic aircraft, versus angle of attack. 


delta. Fig. 3 compares 45° and 60° delta airfoils with rectangular 
planforms of similar aspect ratio. After years of drawing wings in the 
aspect ratio range of from 6 to 12, it is hard for a designer to bring 
himself to draw those of 2 and 3 in rectangular planform. When he 
does, it becomes immediately apparent that the delta airplane has no 
patent on the structural advantages that go with low aspect ratio. 

The delta airplanes, in the main, have been the so-called tailless 
type. This is a very considerable misnomer because, while they may 
not have horizontal tails, they make up for it by requiring terrific 
vertical tails. The table below and fig. 4 show a few comparisons in 
terms of wing area and total area, including horizontal and vertical 
tails, of several non-classified aircraft. J¢ is immediately apparent 
that many of the delta wing types have as much combined surface area, 
without horizontal tails, as conventional aircraft which have such 
surfaces. Also, while the comparison is very rough, the low wing 
loading of the delta types required to get reasonable take-off and 
landing distances actually results in higher surface area per pound of 
gross weight than with conventional types. For supersonic aircraft, 
this is a very undesirable trend. 

When the delta type airplane is equipped with a horizontal tail 
with some reasonable tail length, higher wing loading can be carried 
and the over-all delta performance improved. 

To fly at supersonic speeds requires wing thicknesses that are so 
low that one of the primary advantages previously credited to the 
delta wing airplane has disappeared. This was the ability to put a 
great deal of fuel or equipment inside the wing. Actual delta designs 
are showing that the fuselage cross-section and length (see table) are 
as great for the delta type as for the conventional airplane. It is 
impossible to reduce the cross-section of the engine, the military 
equipment, the air ducts, or the pilot, by choice of wing planform, to 
any important degree. This means, essentially, that the aerodynamic 
drag of the delta type becomes greater than that of other types at 
supersonic speeds, because, while fuselage drags are similar, the lower 
wing loading of the delta and its high vertical tail area increase its 


COMPARISON OF SURFACE AREAS — VARIOUS AIRPLANE CONFIGURATIONS 





Total area of wing 


Alsetane model jane Wing area Horizontal tail area Vertical tail area and empennage 

feet Sq. Ft. % of wing area Sq. Ft. % of wing area Sq. Ft. % of wing area Sq. Ft. % of wing area 
LOCKHEED F-80A...... 34.5 237.6 100 43.5 18.3 22.5 9.5 303.6 127.8 
NORTH AMERICAN F-86 . . 37.54 287.9 100 33.9 11.8 33.4 11.6 355.3 2 123.4 
CONVAIR XF-92....... 42.5 425 100 = - 76.1 17.9 501.1 117.9 
LOCKHEED F-94C ...... 40.08 232.8 100 60.3 25.9 28.0 12.0 321.1 138.0 
CHANCE VOUGHT F7U-3.. 43.17 535.3 100 a _ 147.4 27.5 682.7 127.5 
on a i ne a 109 4,230 100 a - 294 7.0 4,524.0 107.0 
EE, 6-9 “Sl 1a. 62-0 #8 34.17 426.5 100 — - 29.9 7.0 456.4 107.0 
GLOSTER JAVELIN ..... 57.0 905 100 79 8.7 61 6.7 1,045.0 115.5 
BOULTON PAUL P.111 .. . 26.1 291.0 100 _ - 33.5 11.5 324.5 111.5 
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Fig. 6. Polars of a delta aircraft with 60° leading edge sweep in landing 
configuration (landing gear down) with and without trimming by wing 
flaps deflected upwards. 


total drag. While the pounds per square foot sound good falling off 
the slide rule, the wing doesn’t show up very well with its limited 
pitch control and low usable maximum lifts on take-off and landing. 
The major advantages of the delta wing are in its structural rigidity, 
and in the improved space generally available in the type. 


The Lockheed Delta Design 


A number of years ago, Lockheed undertook intensively the 
design of a delta wing airplane. This airplane actually progressed to 
the point where pieces of an airplane were being built in the shop. 
Extensive tunnel tests, however, showed so many aerodynamic 
problems connected with the type that it was discarded. One of the 
major problems encountered was the directional instability at high 
angles of attack. Fig. 5 shows the variation of the directional stability 
with two different vertical tail configurations. The reversal of direc- 
tional stability prior to the wing stall was considered to be an 
extremely dangerous condition. Use of a double tail was beneficial 
at some angles of attack but did not correct the situation. Comparison 
of the delta configuration with a conventional low aspect ratio 
straight wing airplane shows the effect of wing planform on this 
problem. The delta wing airplanes had reverse stability prior to the 
stall. The straight wing type got to zero stability considerably 
above the wing stall. 

A second major problem encountered was the great loss of lift 
encountered when the wing was trimmed for any given angle of 
attack. Fig. 6 shows the maximum lift obtained both with and without 
trim on the airplane with the landing gear extended. Numerous 
efforts were made to trim the airplane by trailing edge devices, 
leading edge devices, extendable horizontal surfaces on the nose of the 
fuselage, and, finally, by wing tip trimmers. By moving the whole 
outboard wing section beyond the vertical tails to angles of attack as 
much as -55°, suitable trim characteristics could be obtained. Devices 
on the forward part of the airplane which showed favorable trimming 
characteristics always ruined the stability. Due to the combination 
of low aspect ratio and loss of lift due to trim, the lift-drag ratio when 
gliding at a speed 40% above the stall was 3.7 to 1. Values for our 
current airplanes, such as an F-80, at similar glide speed are approx- 
imately twice as high (Fig. 7). To get the same type of landing flare 
characteristics as were available on the F-80, a thrust output 
equal to normal power on one of the two delta wing airplane 
engines was required. 

Landing flare rates of descent required very long landing gear 
shock strut travel. The final value chosen for the Lockheed design 
in order to get reasonable load factors was 25 inches ! 

While the basic wing structure started out to be quite light, two 
factors came into the picture which were very adverse. These were 
the high suction forces acting over large parts of the wing in pull-up 
maneuvers at low altitude and the use of numerous stressed cover- 
plates to provide access to equipment in the wing, to make use of 
space that was available. 
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Fig. 7. Glide angle comparison between “ low aspect vatio” model (aspect 
vatio 2.5) and Lockheed F-80 (aspect ratio 6.3). Graph shows distance 
attainable from an altitude of 200 ft. 


When the actual weights were computed for the final design, the 
delta wing type airplane weighed a few hundred pounds more than 
a competitive design utilizing a normal swept-wing design with a tail. 

A final evaluation of drag through the transonic range, comparing 
the Lockheed delta to other wing configurations, led to the discarding 
of the projected airplane. 


Swept Wing Types 


The swept wing planform has demonstrated good success in the 
high subsonic and transonic speed ranges. As the sweep angle of 
the leading edge is increased for high supersonic speeds, a number 
of undesirable characteristics of the swept wing become apparent. 
Structurally, the swept wing airplane must also use low aspect ratios. 
For a given aerodynamic aspect ratio, however, the structural aspect 
ratio remains high. This gives high wing and fuselage design 
weights and a considerable number of aero-elastic problems. The 
maximum lift available is poor, and the problems of pitch-up near 
the stall become extremely difficult. It is not believed that for high 
supersonic speeds the purely swept wing will be a contender with the 
straight and delta types. 


The Straight Wing 


The wing type referred to as “ straight ” in this paper has essen- 
tially zero sweep to a line between 25 %, and 70 % of the wing chord. 
The wing may be tapered, and probably must be, for structural 
reasons. If we assume that the low aspect ratio characteristics of 
the delta airplane will be acceptable to pilots, we can use similar low 
aspect ratios with the straight wing types. 

A number of papers have been published on wing planforms 
wherein straight wings of high aspect ratio, requiring wing thick- 
nesses of 10 % or 12%, have been compared with low aspect ratio 
delta types with wing thicknesses of 5%. The delta wing airplanes 
win every time with such a comparison. If we do accept the low 
aspect ratio for the delta and then screw up our courage to draw a 
comparable straight wing planform, we then find it possible to obtain 
comparable wing thicknesses in terms of percent chord. The major 
problem that faces us in this condition is a problem of aero-elasticity 
and flutter. Even these problems have been proven capable of solu- 
tion. The straight wing airplane has fundamentally better landing 
and take-off characteristics than the delta or swept type. This is 
because, even in the extremely low thicknesses, it is possible to obtain 
lift coefficients very substantially higher than those of the delta. 
Because of the higher maximum lift, 7¢ is possible to use much higher 
wing loadings for given take-off and landing performance. 

The straight wing airplane has generally the same type of stability 
characteristics we have become familiar with over a number of years. 
All low aspect ratio aircraft, however, encounter certain probiems 
of lateral-directional stability which will, no doubt, require artificial 
stability devices. The straight wing airplane will have its basic 
stability advantages over the delta at high angles of attack, while 
having similar stability at high speed. 
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Fig. 8. Effect of thickness on drag, plotted against Mach number, for a 
5% and a 3% thick wing. 


The extremely important effect of wing thickness on the wing 
drag is shown in Fig. 8. At a Mach number of 1.5, the 3 % thick 
wing has only 63 % of the drag of a 5 % thick wing of the same plan- 
form. Subsonically, the thinner wing develops leading edge flow 
separation when no leading edge droop is employed, so its drag 
becomes higher than for the thicker section. 

In this same figure are shown the actual cross-sections of a 3 % 
and 5 %, thick wing. Considering the structural problems, it is easy 
to see why no important space remains in the wing for fuel, landing 
gears or equipment. 

The effect of aspect ratio on airplane drag is illustrated in lig. 9 
for two wings of 3% thickness. The lower aspect ratio has higher 
drag over most of the important speed range, particularly in the 
take-off and low speed range. There is nothing good aerodynamically 
about low aspect ratio, which, of course, we have known for years. 
It is required for high speed aircraft in order to allow low thickness 
ratios which would be structurally impossible with greater spans. 
The data are shown for the wing with a fuselage, because so much 
wing area gets buried in the fuselage with the lower aspect ratios 
that this factor must be accounted for. 


Comparison between delta and straight wing 

The tailless delta airplane suffers considerably in its maximum 
lift-drag (L/D) ratio by requiring an upturning trailing edge flap for 
longitudinal control. Tailed aircraft also have important trim drag, 
but our experience shows it to be less than for the delta type. Fig. 70 
shows the L/D’s of two types of aircraft. At high speeds, the L/D 
ratio of the delta type with trim is only 62 % of the untrimmed value. 
Compared to a straight wing design of comparable aspect ratio and 
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Fig. 10. Comparison between max. L/D ratio for a delta aircraft without 
horizontal tail and a straight wing aircraft with tail, at increasing Mach 
number, assuming trimming in both cases and equal wing thicknesses. 
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Fig. 9. Effect of aspect ratio (AR) on total drag of wing and fuselage 
with same wing thickness (3 %) and wing loading (70 lbs./sq. ft.), versus 
Mach number. 


thickness ratio, the delta wing aircraft shows a lower L/D ratio, both 
subsonically and supersonically. 

The maximum lift on the pure delta type is obtained at such a 
high angle of attack that it is unusable with practical ground angles 
and landing gear lengths. Use of a trailing edge lift flap (instead of 
the anti-lift trimmer) corrects this condition by shifting the zero lift 
angle substantially. If a conventional horizontal tail is put on the 
delta airplane, a greatly improved situation results. A moderate 
amount of wing flap can now be used on the delta type and a much 
better aircraft results. The maximum usable lift for take-off and 
landing improves by 45 % and the higher wing loadings made possible 
considerably improve the over-all performance, including level flight 
speeds. 

The conventional straight wing airplane is the best for obtaining 
optimum usable lift. Leading edge devices are extremely effective, 
as well as trailing edge lift flaps. For a given wing area, more wing 
is outside the fuselage to develop lift and subject to being affected 
by lift devices. The shorter aerodynamic chord reduces the down 
tail load required to trim. Fig. 77 summarizes the comparative 
lifts obtainable for the three types. If the maximum usable lift of 
the straight wing is taken as 100 %, the tailed delta develops 70 % 
and the pure delta only 48 % as much. 

When these values are used to design aircraft with comparable 
take off and landing performance, it is obvious which gives the 
smallest, lightest, highest performance type. Even if a considerable 
sacrifice is made in field lengths, to favor the delta, the straight wing 
type is markedly superior. 

As regards stability and control, it may be said that the use of low 
aspect ratios and high sweeps, together with long, dense fuselages, 
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Fig. 11. Lift versus angle of attack for a straight wing supersonic aircraft, 
a delta with horizontal tail and a “ tailless”” delta, for equal aspect ratio 
(AR-2). The maximum practical ground angle (in view of landing gear 
length, etc.) is 15 degrees. 
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and roll dampers will probably become standard equipment. Flight 
characteristics at low angles of attack will be quite reasonable on all 
types, but at high angles many problems still exist. Some types will 
and do exhibit tendencies to lose or reverse all directional stability 
or have high rates of Dutch roll just above take-off speeds. The 
fuselage is playing an increasingly important part in determining 
airplane flight characteristics. The high finesse ratios required and 
the relatively large dimensions of the fuselage cross section as com- 
pared to the wing span markedly affect the high angle of attack flow 
conditions over the wing and tail. 

Certain claims have been made by delta wing enthusiasts that 
much less aerodynamic center travel is obtained transonically than 





entails all forms of supersonic aircraft problems in stability. Yaw 





true—it’s half as much as for a straight wing. However, if put in 
terms of inches of travel, which is the real criterion, the center-of- 
pressure travels are almost identical for the two wings. The very 
restricted allowable center of gravity range for the tailless delta 
makes the trim change problem much more serious for this type 
than others. 


Over-all, our tests have shown the straight wing aircraft with 
proper tail design to have stability and control characteristics superior 
to other forms of wing planform. Wath the solution of the aero-elastic 
problems associated with the unswept, very thin wing, this planform 
appears to have substantial advantages over other types when evaluated 
on a strictly comparative basis for a flight regime which reaches well into 








for other wing planforms. 


In terms of percent chord this is certainly 


supersonic speeds. 





C.G. Grey 





In Charles Grey Grey, who died in London 
on December 9th, 1953, aviation journalism 
throughout the world has lost one of its most 
outstanding personalities. Forty-five years of 
unusually rich activity had made the signature 
“C. G. G." a synonym of telling, incorruptible 
criticism. 

Descendant of an old English family, who 
had held land in the County of Northumber- 
land since 1104, C. G. Grey was born in London 
on November 13th, 1875. After attending school 
in Ireland, he went to London to the Crystal 
Palace School of Practical Engineering. Like 
so many men of the heroic age of flying, he 
began as a bicycle mechanic, then worked in 
the electrical and automobile industry and 
finally turned to automobile and aviation jour- 
nalism. In 1911 he founded ‘ The Aeroplane", 


in partnership with Sir Victor Sassoon, and 
led it to world-wide recognition. From 1916 
on he was co-editor—and after F. T. Jane’s 
death editor—of ‘‘ Jane’s All the World's Air- 
craft’, the yearbook which has remained the 
standard work of reference. 


He was the author of fundamental works on 
aviation and for several decades a correspon- 
dent for a number of British dailies. Co-founder 
of the Royal Aero Club of the United Kingdom, 
he did much to encourage aviation during its 
first half century. C. G. G. retired from “ The 
Aeroplane " in 1939 ; he had perhaps been too 
uncompromising in support of his convictions. 


Interavia had the honour and pleasure of 
counting C. G. Grey among its contributors 
for many years. He will not be forgotten. 





The Shape of the Aeroplane, by James Hay 


Stevens. — Hutchinson & Co. Ltd., London, 
1953. (English ; 302 pages; price 12s. 6d.). 


In this fluently written, richly illustrated 
history of the changing shape of aircraft, James 
Hay Stevens, sports pilot, engineer and well- 
known aviation writer, has produced a valuable 
work of reference not only for pilots, technicians 
and historians but also for a wider public, not 
forgetting the young aviation enthusiast. Text 
and pictures show how—and why—external 
shape and internal structure of the aeroplane 
have changed during the past five decades, 
through increasing performance of power plant, 
aerodynamic research, the influence of air races 
and the “ record fever ’’, military and commer- 
cial requirements and so on. The book contains 
a great many technical details and—a particular 
advantage these days—is completely reliable. 
Its detailed index enables any aircraft type, 
its designer and historical background to be 
found rapidly. Special praise is also due to the 
great care the author has given to his illustra- 
tions—there are some 280 accurate drawings 
from his own pen, some of them attractively 
coloured. Ri 
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ONU ed Altre Organizzazioni Internazionali. 
No. 29 in the series issued by the Italian Air 
Force Staff ; Rome, 1953 (Italian, 195 pages). 
Like the two old friends who had numbered 

their store of jokes—so as not to waste time in 

telling them—and had only to call out to one 


another, laughing, “Number 126, number 
13a ’’... so diplomats could converse for days 


in groups of initials denoting international 
organizations : UNO-ITU-UNESCO, NATO- 
ILO-ICAO. The only trouble is that few people 
have sufficient knowledge to follow these con- 
versations with profit. The Italian Air Force 
Staff has therefore taken pity on the uninitiated 
in this field. In the present book no fewer than 
136 international organizations are listed, 
explained, arranged in table form (15) and 
analysed from the most varied points of view 
(dates of foundation, number of members, sta- 
tutes, etc.). A welcome feature is that the 
charters of the most important organizations, 
such as United Nations, North Atlantic Treaty 
Organization, Council of Europe etc., have been 
printed in full—Might we make the small 
suggestion that this highly useful little book 
be translated into other languages ? Ignorance 
is not restricted to the people ofonetongue. He. 


INTERTSPAVIA 


Jahrbuch 1952/53 des Stifterverbandes fiir die 
deutsche Wuissenschaft, published by _ the 
Association, Essen-Bredeney, 1953 (German, 
152 pages). 

The new yearbook of the Stifterverband has 
been enlarged in both size and content and now 
contains, for example, a complete list of univer- 
sities and scientific societies in Germany, and 
tables of organization and financing of scien- 
tific development. The section devoted to 
countries other than Germany leads via 
UNESCO, the International Council of Scien- 
tific Unions and international congresses to a 
consideration of research, teaching and the 
academic pursuit of science thoughout the 
world : statistics from twelve European coun- 
tries and the United States—universities ; 
teachers and students; scholarships, etc.— 
including details which supplement the material 
already dealt with by UNESCO. It transpires 
that there are a total of 681 universities engaged 
in scientific research, instruction and training, 
including 287 in America, 212 in Europe, 135 
in Asia and the remainder in Australia, Oceania 
and Africa. 

The yearbook, which gives the German and 
foreign situation in science in figures and sta- 
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tistics, also provides a gratifying picture of 
what has been done during the last few years 
to fill the needs of science in Germany, and 
shows that to support the type of scientific 
work that will safeguard the future is a good 
investment. The few guilders “ graciously ” 
awarded to the student Justus Liebig a hundred 
years ago have paid dividends a hundredfold in 
the tremendous advance in the science of nutri- 
tion due to Liebig. Wz. 


Die staatliche Regulierung des Wettbewerbs im 
internationalen amerikanischen Luftverkehr. 
By Erik B. Gasser. Verlag Stampfli & Cie, 
Bern, 1953 (German 158 pages; price Fr. 10.40). 
The days of pioneering are not past. Fifty 

years ago the struggle was to get aircraft off 

the ground, today there is an even fiercer 
struggle to make the aircraft into a money- 
maker. Transport specialists, authorities and 
airline managers throughout the world are 
seeking ways of making air transport indepen- 
dent of government subsidy and government 
control and of setting it up as far as possible 
on its own feet. It is not surprising that the 

United States with its high regard for the 

principle of free competition, should be the 

leader in this battle. The present little book 
sets out objectively and clearly the bases of 

American legislation and policy which are 

designed to regulate competition in air trans- 

port and to fit the latter smoothly into the rest 
of the American economy: Civil Aeronautic 

Board rules, mail payment questions, merger 

tendencies, chosen instruments, rates policy, 

tourist class A comprehensive analysis, 
which gives students of both theory and prac- 
tice everything they need to know about the 
organisation of American air transportation. 
He. 


“Le Chevalier du Ciel, un bagarreur héroique, 
Charles Nungesser”’, by Marcel Jullian, 
published by Amiot-Dumont, Paris (French, 
198 pages). 

This biography won its author the Grand 
Prix for aviation literature and deserves to 
become a best-seller, for, strange as it may 
seem, there are many younger people in France 
to whom the name of Nungesser and hence the 
services he rendered his country and flying in 
general, are unknown. M. Jullian’s book comes 
therefore at the right moment to revive a great 
memory. Nungesser was one of the aces of 
World War I, coming immediately after Fonck 
and Guynemer in number of victories. After 
months of front-line action, the post-war 
period brought him many disappointments, 
including exile, until he decided to concentrate 
his tremendous will power on an exploit made 
to his measure, the crossing of the Atlantic. 
The last chapters of the book, devoted to the 
preparation of the flight, the departure of the 
“Oiseau Blanc”? and the mysterious dis- 
appearance of Nungesser and Coli are extremely 
gripping. This book, written from the heart, 
should be read for the lesson it imparts. La. 


Vom Feuerpfeil zum Weltraumschiff, by Heinz 
Gartmann.—Verlag Wilhelm Andermann, 
Munich-Vienna 1953 (104 pages, price DM 
3.20 ; German). 

Engineers and scientists have long been 
aware that we are now in the rocket age. Space 
travel—“ one of the greatest technical chal- 
lenges ”—is no longer a pure Utopia for the 
expert. The author has not set out in this 
book to instruct the scientist, but to initiate a 
wider circle of readers into the secrets of long- 
range rockets and space travel. The text is 
supplemented by a large number of illustrations 
and by 8 full-page photographs. Ba. 
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Vom Segelflug zum Staustrahlitriebwerk. By 
Werner Kiihner—Photographs and _ illustra- 
tions by Theodor Lassig. — Verlag Wilhelm 
Andermann, Munich 1953 (German, 91 pages). 
A young man’s book, not badly done, easy 

to read, pleasantly illustrated, but . a bit 

strong. We have no objection to authors of 
books getting their inspiration from magazines. 

We would even wink an eye at the extra- 

ordinarily close resemblance between the text 

of certain chapters and of articles in /nteravia 

(a situation not really improved by occasional 

references to Intervavia). But when it comes to 

copying chapter headings straight out of the 

Review, we feel this is going too far. “ The Wall 

that wasn’t there,” by Scholer Bangs, Los 

Angeles, Interavia No. 3, 1950, page 118. No, 

Mr. Kiihner. Next time you must think up 

your own titles. He. 


Internationale Luftfahvtabkommen (one of the 
series issued by the Air Law Research 
Centre). By Professor Dr. Alex Meyer. — 
Carl Heymanns Verlag, Cologne, Berlin 1953 
(German, 412 pages.) 


The author—who is by no means unknown to 
Intevavia readers, since during his long stay in 
Switzerland he wrote many contributions on the 
legal and historical aspects of aviation—is today 
head of the Air Law Research Centre at the 
University of Cologne and editor of the German 
periodical “ Zeitschrift fiir Luftrecht.” His 
special domain is that of international relations 
(his first major work after the war was entitled 
“Freedom of the air as a’ problem in law”’). 
The present book (text and commentary on 
international agreements) is to a certain extent 
an admission of the international character of 
aviation and air law. Brief comments on the 
national bases for international regulations call 
repeatedly on individual countries not to 
obstruct the unification of air law.—lIt is grati- 
fying to see that not only the Chicago, Warsaw, 
Rome, Brussels and Geneva conventions but 


also the International Air Transport Associa- 


tion’s conditions of carriage, so frequently 
neglected in this type of collection, have been 
treated in some detail. He. 


Précis élémentaive de Droit Aérien. By Max 
Litvine. — Emile Bruylant, Brussels 1953 
(French, 260 pages ; price 200 Belgian francs). 


Litvine, a Belgian lawyer, secretary to the 
Board of Directors of Sabena, made his name 
after the war with a number of books on 
Belgian and international air law (e.g. “ L’hy- 
pothéque aérienne,”’ 1949). The author’s close 
connection with practical air transport has left 
its mark on this small handy manual of air 
law, which gives even the layman everything 
he needs to know about air law in practice. 

He. 


Books received 


Publications of the International Civil Aviation 
Organization. — Issued by I.C.A.O. (in 
English, French and Spanish), Montreal 1953: 


Decisions of the Council (nineteenth session) — 
Doc. 7408-C/864. 


Report of Executive Committee (Brighton 
Meeting, June-July 1953)—Doc. 7413, A7-EX/1. 


Report of the Economic Commission (Brighton 
Meeting, June-July 1953)—Doc. 7415, A7-EC/1. 


Report of the Technical Commission (Brighton 
Meeting, June-July 1953)—Doc. 7416, A7-TE/1. 


Resolutions and Indexes to Documentation 
(Brighton Meeting, June-July 1953)— Doc.7417, 
A7-P/3. 

Aerodromes (Standards and Recommended 
Practices) ; Annex 14 to the Chicago Conven- 
tion (second edition—September 1953). 


Strength of Runways — ICAO Circular 3- 


AN/32. 

Poder Maritimo nas duas Guerras Mundiais, 
by A. C. Raja Gabaglia. Imprensa Naval, Rio 
de Janeiro, 1953 (Portuguese). 





The Mind of Mr. Reader... 


Dear Sirs, 


As reader of your magazine, I should like to 
point out that there is a slight error in your 
December 1953 issue, in the article entitled 
“Men have been Flying for Fifty Years” 
(page 702). You show a picture of the seaplane 
“ Friendship ’ with the caption : “ May 20th to 
21st, 1932: First woman solo over the 
Atlantic...” etc. 

The photo really does show the Fokker 
“ Friendship ’’, but it is not correct to say that 
Amelia Earhart flew across the Atlantic alone 
in this machine. On June 17th to 18th, 1928 
Miss Earhart crossed the Atlantic from Trepas- 
sey, Canada to Burry Port with Wilmer Stultz 


and Louis Gordon. She was the first woman to 
make such a flight, but was not alone. Her 
Atlantic solo did not take place until later, on 
the dates you give: the aircraft, however, was 
not the three-engined Fokker, but a single- 
engined Lockheed Vega. 


Yours faithfully, 


HANS W. KIMMEL 
Wiesbaden-Biebrich 


Intevavia thanks this attentive reader, who 
spotted such an unlikely error even in a photo 
caption. 





Photo credits : 


Front cover : factory photo ; p. 15: Ch. Dollfus, Paris ; pp. 16-18 : author ; pp. 19-20 : Levy-Shipp (1), L’Air (1), factory photos (2), Interavia 
(3), Interavia records (3) ; pp. 21-25: Sabena (1), Levy-Shipp (2), author (3), factory photos (6), Interavia records (5) ; p. 26 : Levy-Shipp (1), 
Interavia records (5) ; p. 27: British Crown Copyright (1), factory photos (8) ; pp. 29-31: ATP (2), Associated Press (1), U.S.A.F.(1), U.S 
Marine Corps (2), factory photo (1), Interavia records (2) ; pp. 32-34: factory photos pp. 35-39: author (19), Interavia (1), Interavia records 


(1) ; pp. 40-41: author ; pp. 42-44: author ; pp. 45-46: 
factory photos (5) ; pp. 47-51: author ; p. 51: Interavia records. 
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Photoreportage YAN (1), Levy-Shipp (1), ATP (1), USIS-Peipe (1), U.S.A.F. (1), 
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he “ANDYAR™” type 850 battery, designed 

jointly by French and American engineers, has 
been chosen for the Mystére IV because of its excep- 
tional qualities e The combination of silver and 
zinc enables four to five times as much energy to 
be stored in the same volume. This energy can be 
released in a very short space of time, giving users 


an extraordinary reserve of power with a minimum 






of bulk and weight e The “ ANDYAR ” battery’s 
excellent behaviour at altitude and in low tempera- 
tures and its resistance to accelerations and vibrations 
make of it a robust accessory, well suited to the 
work demanded of it e These qualities, today 
essential to the modern aeronautical user, will to- 
morrow be equally valuable to all users of portable 


sources of electric power. 


ANDYAR :.,. 


20 bis, rue Louis-Philippe e« Neuilly-sur-Seine e Telephone: MAlIIlot 40-21 











The 200 h.p. HILLER UH-12B 


in service with: 


@ THE U.S. AIR FORCE 
@ THE FRENCH AIR FORCE 
@ THE ROYAL NAVY 


@ THE SWISS ARMY 


can be supplied 
quickly in a 
civil version 


31, rue Francois I*, PARIS 





HELICOP-AIR 


Telephone BAL 06-83 











New service 
ROME - MILAN - PARIS - LONDON 
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TOURIST RATES : 
ROME-PARIS : 31,400 lire single, 48,130 lire return 
ROME-LONDON : 43,500 lire single, 78,300 lire return 
MILAN-PARIS : 19,700 lire single, 35,460 lire return 
MILAN-LONDON : 31,900 lire single, 57,420 lire return 


Information and reservations from your own travel agency or any Alitalia office : 

Rome (passengers) : Via L. Bissolati 15 - Tel. 470.242 - Telegrams : Alipass 
(freight) : Piazza Augusto Imperatore 39 - Tel. 61.975 - Telegrams: Alimerci 

Milan (passengers and freight): Via G. Verdi 6 - Tel. 802.626 - Telegr.: Alipass 
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BREVETS SZYDLOWSKI 
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BORDES (B.P) 
FRANCE 
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SPREADING AGRICULTURAL FERTILIZERS 
one of the numerous applications of the Djinn 
“THE MOTORCYCLE OF THE AIR” 
SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 




























































































through the years 


Britain's 


BRAKES 


most famous Aircraft 


have relied on 


HL = MAXARET Automatic Brake Control 
A 









































/ AND ASSOCIATED EQUIPMENT ence 














DUNLOP RUBBER COMPANY LTD. (AVIATION DIVISION), FOLESHILL, COVENTRY e DEPOTS THROUGHOUT THE WORLD 
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POTEZ fF 


GROUND SUPPORT AIRCRAFT 


WITH 450 H.P. POTEZ 8D ENGINE 


SOCIETE pes AVIONS er MOTEURS HENRY POTEZ 


Kléber 27-83 46, avenue Kléber, PARIS XVIe POTEZAERO-PARIS 











LES FILTRES Wate alicia —————_ 


SOFRANCE | 





\ BELL 


Sofrance micrometric filters / 
provide the only 100% cer- 


~ Ggainst water and Kerosene 47-11 HELICOPTERS 417-6 


/ 
/ 





impurities. \ 
— Filtering to less than a micron. \ 200 h.p. 
/ — Instantaneous cleaning by coun- \ 
/ ter-current of filtered liquid. | * 
/ — Average life of elements :._2 / 
million litres. ff 
\ — All delivery volumes. / 
/ 
me SOFRANCE ra FENWICK 
~<gf--- also makes / = 
filters for : ff S Agent general 
lubricating oils ; 2 Service station | Training school 
hydraulic circuits ; 
all liquid combustibles ; 
and a water separator with valves to measure density. 15, rue Fénelon | PARIS Xe 


LAMartine 91-60 


SOFRANCE sx 





Issy-les-Moulineaux 


206, Bd Péreire, PARIS-17° - Tél. : ETO 35-19 
- 
1, Rue Ferrandiére, FRA. 82-52, 65-91, LYON 











see ? 34, Av. Maréchal Leclerc, 37-26, 28-23, LIMOGES 






STRUVER 


aircraft 
wedge-shaped tank 
2640 |. G. - self support- 
ing light metal construction 
quick - safe 
economical 








STRUVER HAMBURG 


TANKWAGENBAU 
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POWER PLANT 
FOR AIRCRAFT 


SOCIETE NATIONALE 


150,B4 HAUSSMANN : PARIS 88 











ACCENT ON ACCURACY 


During every stage of repair and inspection of aircraft com- 
ponents, engines, accessories and instruments, highest accuracy is 
maintained as a standard practice in KLM’s Technical Division. 
For that reason the instrument shop (see picture) where every 
type of precision-made flight instrument is examined, is scrupul- 
ously clean, air-conditioned, humidity controlled and dustproof. 
Tests are automatically controlled by recording instruments and 
diagrams supplied with each overhaul, and many an item of the 
high-speed equipment operates with the extra benefit of being 
improved by KLM’s own engineers. 


For a thorough, C.A.A. approved job, contact 


KLM’s TECHNICAL DIVISION 
SCHIPHOL AIRPORT 


Amsterdam — Holland 
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Bindings 


WITH GILT LETTERING 


INTE RAVIA 


Review of World Aviation « Vol. IX, 1954 


AVAILABLE NOW 


PRICE 


Switzerland . Fr. 10, 
Abroad... . Fr. 11, 


Including postage 
and packing 





INTERAVIA S.A. 


GENEVA 11, SWITZERLAND 
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Have you 
ABOUT REINFORCED PLASTICS, WOVEN GLASS... 


THE VAUTOUR HAS 8 MAJOR PARTS OF ITS 
COWLING IN TEXTIGLASS ARMOURED PLASTIC 
aa shed 
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..whenever you have to 
make shaped parts, of an 
dimensions, in large or small 
quantities. 


You will find : 
the mechanical properties of 
metals (11,000 to 85, Ibs/sq. 
in.), 
the chemical qualities 
of plastics, 
electric insulation, 
non-corroding. 


TEXTIGLASS, makers of glass fibre 
for reinforcing plastics, are at 
your disposal for advice on your 
problem. 


te maeerey 
extiglass 


s.a. PIERRE GENIN « ce 
44, Rue Paul Valéry, PARIS 16° 
Téléph. PAS. 13-91 (3 lignes) 












w& LITERATURE I. A. AND 
SAMPLES ON REQUEST 











Etablissements Jean Turck ($.A.R.L.) 


19, rue de la Gare - CACHAN (Seine) - Telephone : ALEsia 31-80 - FRANCE 


Remote control and measuring equipment 


Radio command systems (Radio -Télé- Commande) 
for continuous operation of a control surface or step-by-step 
control, with protective casing and wiring in series. 


Measurement transmitters (Radio -Télé- Mesure) 
for simultaneous transmission of 6 values with 1% margin of error ; 
coloured graphic recording ; 
electronic pick-ups for temperature, pressure, etc. 


Detectors and transmitters for infra-red rays ; 
glow discharge tubes ; miniature lamps; flashing lamps ; detectors ; thermo 
elements ; selective photo-electric cells. 






Fur’ 
CCUDENUS 


ACCIDENT AND CASUALTY INSURANCE COMPANY 
OF WINTERTHUR 


All Aviation Insurances 


Accident insurances 
for passengers and crew 


Liability insurances 
towards third persons and passengers 


Hull insurances 
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Printed in Switzerland 

















IN THE FOREFRONT 
OF PROGRESS 


TRUE TO ITS TRADITIONS AND DETERMINED NEVER FOR AN INSTANT 
TO LOSE ITS PLACE IN THE VANGUARD OF PROGRESS, AIR FRANCE 
IS PLACING IN SERVICE ONE OF THE MOST MODERN FOUR- 
ENGINED FLEETS ON THE LARGEST ROUTE NETWORK IN THE WORLD 








AIR FRANCE HAS RATIONALIZED EM- 
PLOYMENT OF ITS AIRCRAFT BY 
DETAILING THEM TO THE SECTORS 
BEST SUITED TO THEIR CHARAC- 
TERISTICS AND PERFORMANCE. 


&D LOCKHEED “SUPER CONSTELLATION ”’ 


@ The ‘SUPER CONSTELLATION", successor to 

the Constellation, which has made more than 50,000 

Atlantic crossings, has the same outstanding qualities 

of reliability. 

Added to these are a standard of comfort which makes 

of its one of the most luxurious transports ever put _ 


in service. | N 


DE HAVILLAND ‘“ COMET” 




















@ The ‘‘ COMET" is the first pure jet airliner ; this 
means that it is no longer driven by propellers but 
by the ejection of the gases burned in the engine. 
It is an essentially fast aircraft, which enables flying 
times to be considerably reduced. Special features 
are the absence of noise in the cabin and its smooth- 
ness in flight. IN 





VICKERS “VISCOUNT” 





@ The “ VISCOUNT " is the archetype of a modern 
aircraft, strong and practical. A new class of aircraft, 
with four turboprop engines, it is fast and economical. 
Ideally suited for relatively short stages, it has four 
vital qualities: simplicity, convenience, comfort and 
speed. 












BREGUET “PROVENCE” 


@ Fast cargo aircraft, second or tourist-class long and 
medium range passenger transport in turn, the 
‘* PROVENCE " can handle the most heterogeneous 
loads as regards shape, size and weight. Though a 
packhorse among transports, it is also the ideal air- 
craft for vacation groups, organized travel, tourist 
trips, family parties. 


Air France carries more than 
a million passengers a year 
to 220 places in 5 continents 


Information: All travel agencies and Air France offices (EEE 
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Esso Q.C: 


makes the difference 


e 
* Quality Control of aviation petroleum products means 


safety, peak performance and economy to international aircraft operators 






everywhere—and quality control depends on constant and thorough festing. 
Aviation gasoline refined in one country may be distributed for use in many 
other areas. The interval between a refinery run of an average overseas ship- 

ment of ESSO aviation fuel, and delivery into aircraft by ESSO Aviation 


Service, often is measured in thousands of miles and many days. It is trans- 


ported’by tanker, by rail, by barge, by pipeline or by other means. 
Yet the quality control of ESSO fuel is vigilantly supervised every step of 
the way. En route, the product is subjected to numerous quality inspections to 


insure uniformity and compliance with specifications. 


To begin with, a com- 
plete analysis is made 


at the refinery when 





the newly manufac- 
tured fuel goes into storage tanks to verify 
that the product meets or exceeds govern- 
ment, airline, and ESSO’s own standards. 

A second series of tests is made on composite 
samples taken from the tanker immediately 


after loading. 


On com- 





pleting the 
voyage, cargo samples of the fuel are checked 
for quality just before off-loading into ocean 
terminal storage tanks. 

Product samples from the ocean terminal 


are subjected to a quality analysis ; from the 


Yes, ESSO’s follow-through tests and 
analyses make the difference. They mean 
greater safety and better performance 
because they guarantee Quality Controlled 
aviation fuel at all times wherever and 
whenever ESSO aviation gasolines are 
delivered into aircraft by ESSO 
Aviation Service. 





ocean terminal the product may go through 
an inland storage depot or directly to air- 


field storage. 


Airfield 


storage 





samples are tested at regular intervals. 

When airport refuelers are loaded, and after 
each change of shift, the fuel is carefully 
checked for possible water content and con- 


tamination. 


As a final 


precaution, 





all fuel is 
passed through 5-micron filters during refuel- 


ing by ESSO airport service personnel. 


More good reasons why 


8 out of every 10 international 
airlines use 





AVIATION PRODUCTS 





